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PREFACE 



The conference summarized in this booklet marked the beginning of the Canadian 
Association of Mathematics Teachers. At an earlier conference in March 
1967 called by CTF representatives of mathematics teachers' organizations 
across Canada recognized the need for such an association. A planning 
committee consisting of Edward B. Murrin of Nova Scotia, Douglas J. Potvin 
of Quebec, John C. Egsgard of Ontario and A.W. Bruns of Alberta was selected 
y the conferencees to write a constitution and organize a first meeting for 
t e association. The Constitution of CAMT which was approved at this con- 
ference on Saturday, December 9 describes the purpose of CAMT as follows: 

The purpose of CAMT shall be to provide means of communication among 
provincial and territorial mathematics teachers' organizations and to co- 
ordinate common activities" (Article II). 

As first steps in this communication this conference was held and a first 
issue of a newsletter was published. Douglas Potvin was the editor for 
this issue. The present editor is Marshall P. Bye of Alberta. The purpose 
°T both the conference and newsletter was to exchange information on objec- 
tives, present state and proposed development of the mathematics curriculum 
in the provinces of Canada and to comment on the difficulties experienced 
in introducing the new approach to mathematic teaching. The conference was 
characterized by a willingness on the part of all to listen and by the 
acceptance of the fact that each province had something to learn from the 
others. It is important to note that it was discovered that each province 
has made a change in its mathematics curriculum in the last five years, and 
that this change has been made by Department of Education curriculum com- 
mittees that had teacher representation from the elementary and secondary 
level All provinces admitted that the rewriting of the curriculum is never 
finished. All indicated that even though they were not completely satisfied 

with what they now had they would not wish to return to the old curriculum 
ana the old type of teaching. 

Thanks are due to all the conference participants but especially to the 
representatives of the provincial departments of education. We believe 
that the first conference of CAMT has been beneficial to mathematics 
education in Canada. We hope that the CAMT can continue to serve the 
mathematics teaching community of Canada as well in the future 
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THE ATLANTIC PROVINCES 



New Brunswick : Mr. P. J. H. Malmberg,- 

Director of Curriculum & Research, 
Department of Education for New Brunswick. 



It is a distinct pleasure to attend this invitational meeting of the Canadian 
Association of Mathematics Teachers. I am delighted to see that teachers, 
at the national level, are beginning to take an active interest in the in- 
structional side of education. This interest gives me hope that before too 
long we shall have a national forum in Canada for the discussion of education 
as a professional endeavour. 

Mathematics in New Brunswick at the present time may best be described in 
bridal terms - something old; something new; something borrowed; something 
blue. We are in the midst of a slowly accelerating change which began in 
the late 1950’ s and will never end. 

In my remarks to you I would like briefly to: 

1. Trace the development of mathematics in New Brunswick over the past decade 

2. Describe the present situation 

3. Indicate the probable course of future developments 

Until the late 50’ s New Brunswick children, parents, grandparents, great- 
grandparents and teachers had followed the same mathematics curriculum for 
over fifty years. Crawford's Algebra and Hall and Stevens’ Geometry had 
become enshrined like sacred books. Not even the sending aloft of Sputnik 
in 1957 disturbed the even pattern of the ritual. 
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In 1958, however, the recently appointed head of the Mathematics Department 
m the University of New Brunswick, Dr. R. L. Rosenberg, began to complain 
privately and publicly that students coming to him at the university were 
not well prepared in the subject. He was soon joined by his counter part 
in Mount Allison University of Sackville, Dr. W. S. H. Crawford. Together, 
they found an ear in a reform minded Director of Curriculum in the Depart- 
ment of Education, Mr. Don Middlemiss. In effect he told them: "Put up 

or shut up." If there was something wrong with the public school program 
in mathematics they were the ones to do something about it. 

In 1959 a Mathematics Curriculum Committee was set up representing schools, 
universities and the Department. The Committee concluded that something 
was wrong with the school mathematics program - it was hopelessly out of 
date. This was true particularly of the secondary school program. How- 
ever, for that very reason the Committee decided drastic changes might 
worsen the situation rather than improve it. 

The Committee first developed a transitional program for grades 10 - 12, 
and intr odpced it on a pilot basis in ten schools. At the same times 
Doctors Rosenberg and Crawford began to write material :or a new program 
m Grades 7-9. As fast as the material came off the press it was sent 
to half a dozen pilot schools - often just a few days before it was needed. 
The two professors were also tireless leaders, in in-service work with 
teachers. They spoke to teacher groups; led workshops and offered exten- 
sion and summer school courses stressing newer approaches to the teaching 
of mathematics . 

It was not until the early 60’ s that new approaches to teaching mathematics 
at the elementary school level began to infiltrate the schools of the 
Province. Interest in the Cuisenaire materials; Colour Factor Rods and 
new American programs began to grow in a few local areas. In 1963 an 

Elementary Mathematics Committee was established on the same model as the 
Secondary Committee. 

The first province-wide change in the mathematics curriculum began in 1963 
when the new program, developed by Drs. Rosenberg and Crawford, was intro- 
duced to Grade 7 on an optional basis with the traditional program. The 
following year it was introduced to Grade 8 on the same basis and made 
compulsory in Grade 7. The program has now reached the eleventh year on 
an optional basis. The first Departmental Examination on the new program 
will be offered in June, 1968. This past September saw the introduction 
of a new elementary program in Grades 1 and 2. 

I said earlier Mathematics in New Brunswick at the present time could be 
described in bridal terms - something old; something new; something borrowed; 
something blue. We have the old program; the new program and the transition- 
al program. . Happily, the first and the last are on their way out. Perhaps, 

I can describe the present situation easiest in grade terms: 
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Grades 1 - 2 

Grades 3 - 6 

Grade 7 
Grades 8 - 9 

Grades 10 - 11 
Grade 12 



- new program 

- old program 

- new program 

“ new and old programs 

- new and old programs 

“* transitional and old programs 



English and French 
English and French 
English and French 
English and French 



Do you think this is complicated? We think it is .too. 



The implementation of the new elementary program will be 
the next two years as follows: 



completed 



over 



1968 - Grades 3 and 5 English and French 

1969 - Grades 4 and 6 English and French 



The new senior high school program will go into effect in 1968. 

structur/nf the M r St “ ° f EduCation a PPr°ved the reorganization of the 
structure of secondary education to allow for a wider variety of program 

for a wider variety of pupil ability. This reorganized structure will go 

Grad°e 6 e in 1*968 0Ver a **«• Period beginning "ith® 

!k l in both languages and proceed in as many junior high 

structure Sen ^ people aad The nfw 

school a H S 1 fHr a regular and a modified program in the junior high 

and General T Pr ° SramS in 5 he senior hi & sc hool: Regular, Enrichfd 

. Time does not. allow me to enlarge upon this new structure 
for secondary education. u cure 



revision of tt. pr ° Vlnces of Canada > New Brunswick has begun the 

r vision of its school mathematics program after years of neglect The 

revision, after having started, will never end. Never again win a 

in itTorl^T editiS main °" ^ PUbUC SCh ° 01 £or £i£t ? ^ a - 



Grade 



1 

2 

o 

4 

5 

6 

7 

8 
9 

10 

11 

12 



MAT^MTICS IN NEW BRUNSWICK SCHOOLS - 1967 



Course 



Language 



New 

New 

Old 

Old 

Old 

Old 

New 

New and Old 
New and Old 
New and Old 
New and Old 
Old 



English and French 
English and French 
English and French 
English and French 
English and French 
English and French 
English and French 
English and French 
English and French 
English 
English 
English 
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MATHEMAT ICS IN NEW BRUNSWICK SCHO OLS - 1970 

• ** *— 1 n 



Grade 

1 

2 

• 3 

4 

5 

6 

7 

8 
9 

10 

11 

12 



Course 

New 

New 

New 

New 

New 

New 

New 

New - Regular* & Modified* 
New - Regular & Modified 
New - Regular*, Enriched* 
General and Occupational* 
New - Regular, Enriched 
General and Occupational 
New - Regular, Enriched 
General and Occupational 



Language 



English 

English 

English 

English 

English 

English 

English 

English 

English 



& French 
& French 
& French 
& French 
& French 
& French 
& French 
& French 
& French 



English & French 
English & French 
English & French 



%odi«ed' J -l 10r h ;?V ourse f °r pupils preparing for university entrance 

Regular -"senior r h^f- C ° UrS % PU, m 1S pre P arin S for hi & school leaving 
Enriched - 7 PUpU ? preparin § *>r university entrance 

inre^L high course for puprls with particular ability and 

n teres t in Mathematics - preparing for university entrance 

high s chool^eaving" 31 ' Seni ° r h5 ' 8h ^ PUpUs prepari “S for 




THE ATLANTIC PROVINCES 



Ne wfoundland : Br. F. F. Brennan, 

Newfoundland Teachers' Association. 



In reporting to you on the development of the mathematics curriculum in the 
Province of Newfoundland, it is unfortunate that an official of our Provin- 
cial Department of Education is not here to take my place. One who has been 
connected with the Curriculum Division of the Department of Education would, 

I am certain, be able to give a much more comprehensive report of the devel- 
opment of mathematics in our schools. Such an official would have available 
reports of committee meetings , reports of pilot projects which have been 
conducted throughout the Province, and correspondence from various groups of 
teachers and individuals containing complaints and difficulties etc. of any 
new programme which has been introduced into the schools so far. Not being 
one who has been very careful to file reports and minutes of committee 
me^ings, where I can always place my hands on them, this report must neces- 
sarily be limited to the experiences I have had and the information I have 
gained since the Fall of 1964, when I first served as a member of the 
Elementary School Mathematics Committee for the Province. 

Work of the Elementary School Mathematics Committee 

In the Fall of 1964, the Director of Curriculum Services, Mr. Gough, asked me 
if I would serve on an Elementary School Mathematics Committee. Previous to 
this date, little had been done I believe, with the development of the 'New' 
mathematics in our schools. To some extent, Mr. Gough, as the Director of 
Curriculum Services for the Province, was trying to interest local groups in 
some of the newer mathematics programmes which were being published. It was 
the task of the new committee, which Mr, Gough convened, to study various 
new programmes with the purpose of being in a position to be able to recommend 
to the proper authorities in the Department of Education, a suitable mathematics 




programme or programmes for all our Newfoundland Schools. 

with^ducft^n inTewfoundland 8 ^^ P^-Vn^ 3 m ° St a ° tiVely en S a 8 ed 

s ; “ S 1 ttjs « “1 s - 

tv, 

in 1 t rL e L\Lfofmath^TLfe"the d r 8e by £ h the “! approaches being^eloped 
through private study 7 haVlt>S taken diversity courses or 

From the very beginning the committee accepted the principle tw -r 

our purpose to develop a currir„l«m ,• Zu Principle that it was not 

but rariiPT- f-n o • ^ um m mathematics for the elementary grades 

jr irs ;; ri 2; 

, WI .i«« va.'sr, rsr .x r„* st*—' 

for the schools of the Province as a whole Programne rn mathemati 

The Elementary School Mathematics Committee met recn.lerl,, r 

mo weeks from October to May) for a period of two years - ISb^sT'D^Lr 6 " 

suitfl bd . fl ea G r ;ad:s C r! e 6 ned In 0Ur the elVeS i mainly ^ *" SeleCti ° n of a Prog?— 
made a definite decision on It V P f 6 ° f the second ^ ar - *e comitte. 

7 U ^ 0 8 k b “1; S 6 P th” S ” h ™ though t^would "be " sui tab l^f o^Grades 
its' study. Elementary School Mathematics Committee concluded 

The following programmes for use in Gradp<? 1 rievn j , , 

mittee in November ,..1965. ° W6r6 recommende d by the Com- 

1. Greater Cleveland Mathematics Programme - S.R.A. 

2. Seeing Through Mathematics - Gage 

P^vince^o^GraLf^Mri^ 10 ^ 3 ™ 63 recommended ’ adoption in the 



1. Exploring Modern Mathematics 

2. Seeing Through Mathematics 



Holt, Rinehart, Winston 
- Gage. 



7 



During the time the committee was meeting, i.e. from 1964 to 1966, the 
following activities were taking place either directly or indirectly as 
a result of the work which the committee was doing. 

1. In September, 1964, the same year that the Elementary School Mathe- 
matics Committee was formed, one school system in the Province had started 
a pilot project in Grades 1, 2 and 3 with the ’new 1 mathematics programme. 
This project was actually the result of the efforts of Mr. Gough before he 
had convened the committee. 

2. In September, 1965, twenty-five Grades 1, 2 and 3 dlassrooms were 

selected throughout the Province to use one of the four series of new pro- 
grammes the committee were seriously studying for adoption. These pro- 
grammes were: (a) G.C.M.P. (b) S.T.A. (c) Elementary School Mathe- 

matics and (d) Pattern in Arithmetic. 

3. About a dozen classrooms were also selected in September, 1965 to 
introduce at the Grade Seven level, a new mathematics programme. Three 
series were used: (a) S.T.M. (b) Exploring Modern Mathematics and (c) 
Advancing in Mathematics. 

While the above pilot projects were not carried out in any kind of a 
scientific manner, the committee did follow fc-he reaction of the teachers 
who were using these new programmes. Actually, to the surprise of the 
committee, reaction on the part of the teachers was generally favourable. 

In January, 1966, the Department of Education officially announced that 
beginning in September, 1966 all Grades 1, 2 and 3 classes had the option 
of using either one of the two series recommended by the committee. It 
was also announced that with the beginning of the 1967-68 School Year, one 
of the two recommended series would be compulsory in Grades 1, 2 and 3. 

This date was one year later than the time which the committee had recom- 
mended for the introduction*. of the new programme in these grades. I 
understand, however, that about eighty percent of the schools in the 
Province introduced the new programme in September, 1966, the year it was 
optional in Grades 1, 2 and 3. 

During the Fall of 1966, the Department of Education announced that the 
new mathematics programme recommended by the committee would be compulsory 
also in September, 1967 at the Grade Seven level. This was the recommended 
date of the committee for its introduction in Grade Seven. 

As of September, 1967 we find one of the new programmes in mathematics being 
used as follows: 

(a) About a dozen schools are using the new programme in Grades 1, 2, 3, 4, 

5 and 7, 

(b) Approximately eighty percent of the schools are using a new programme in 
Grades 1, 2, 3, 4 and 7. 
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(c) The ramaining schools, have the new programme in Grades 1, 2. 3 and 7. 

The new programme will be introduced into all Grade Eights next year as well 

as in Grades 4, 5 or 6, depending on how far a school has introduced it to 
this date. 

Preparation of Teachers 

The committee realized from the very beginning that the mere introduction of 
new texLbooks wixi. not of itself guarantee an improvement in instruction. 

It was recognized that teachers had to be prepared to handle the new pro- 
grammes. The Department of Education at Memorial University has done I 
elieve an outstanding job in the preparation of teachers who were to handle 
the new programmes m the elementary schools. Beginning in the 1963-64 
university year, a new course designed to assist teachers in the new ap- 
proaches in the teaching of mathematics was introduced. This course was 
made compulsory for all full time primary and elementary student-teachers. 

mce then, this course has been offered each year in addition to the evening' 
sessions conducted and summer sessions held for teachers who were in the field 
Moreover, die University has offered evening sessions in this course at two 
o er large centres outside St. John’s for the benefit of teachers already in 
the classrooms. Approximately 3,000 teachers have now taken this course or 
are omg it during the present academic year. Among those who have taken it 
are many supervisors, supervising principals, as well as elementary and 
primary school principals. 

During the 1964-65 and the 1965-66 School Year, a series of nineteen G C M P 
films were televised on Saturday mornings throughout the Island. In-service* 
programmes have also been encouraged by the Department of Education, the 

of^h^N^A 311 ? the Newfouadl f nd Teachers’ Association by getting local branches 

which Wp'w ^° rkshops etc - Consultants for some of the workshops 
which have ^been held have been invited from the mainland. The. Audio-Visual 

vision oj. the Department of Education has purchased a number of films and 
slides on the new programmes in mathematics. These have been used extensively 
by groups of teachers and by Parent-Teachers Associations. pensively 

In addition to the above, the Annual Department of Education Supervisors Con- 
ference, to which a number of Schools Principals are invited, devoted a part 

TiL heir - eSS n°V n 1964 t0 the n6W mathema tics programmes being developed. 

M T 7 p r 8nuire Conferance m 1965 was devoted to mathematics. These meetings 
g supervisors and other administrators of education in the province, some 

ifmathematics y ** ^ d ° in conditimin S teachers for the new programs 

Finally, Professor Brace of Memorial University, who served as chairman of the 
™ e ” t “ y Scho ° 1 Mathematics Committee, gave a series of thirteen lectures 

new programmes^ ^ lntereSt parents and t0 § ive them some insight into the 
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High School Mathematics Committee 

The work of studying the High School Mathematics Curriculum actually began in 
March, 1965. A High School Mathematics Committee was formed to act as a sub- 
committee of the Advisory Committee on Curriculum for the Province at their 
request. Members of this committee consisted of the Head of the Mathematics 
Department of Memorial University, three members of the Faculty of Education 
at Memorial, who had also served on the Elementary School Committee, one 
representative of the Technical College, and three High School Mathematics 
Teachers, one of whom had also served on the Elementary School Committee. 

After weekly meeting for a period of about three months, this sub-committee 
submitted report to the Advisory Committee. The main points of this 
report were as follows: 

1. Mathematics should be taught at more than one level in High School. 

2. All students in High School should take some form of mathematics. 

3. Up to and including Grade Nine, the first year of High School, the com- 
mittee recommended a common course for all students. 

4. A broad outline of topics for an x\-level and an O-level programme in 
mathematics was drawn up on a tentative basis pending the results of the 
recommendations which the Elementary School Committee would make in its 
report. 

5. The outline of topics for the A-level and the O-level courses in Grade 
Ten was such that it would not be too difficult for a student who shows 
unforeseen development to change from the O-level to the A-level at the 
end of Grade Ten. 

Having presented this preliminary report, this committee did not meet again 
until the Fall of 1966 when the Elementary School Committee had completed 
its work and had made its recommendations for the up-dating of the mathe- 
matics programme in the first eight grhdes. 

The High School Mathematics Committee has been meeting fairly regularly since 
last year. Meetings are still going on and the committee hopes to be in a 
position to submit its recommendation'; by the end of this present School Year . 
So far, the committee having studied what is expected of students before they 
are prepared for university work, have spent a great deal of time in examining 
the various programmes. In this way the committee hopes to be able to decide 
which one or combination of two or more programmes will be best suited for our 
Newfoundland Schools. Programmes which we have been or will be looking at are 

1. The Addison-Wesley Series - Algebra, Geometry, and Algebra-Trig. 

2. The Copp Clark Series - Secondary School Mathematics - Grades IX, X, XI 
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3. Holt, Rinehart & Winston - Modern Elementary Algebra ; & Geometry, 

Exploring Geometry, and Algebra & Trig. 

4. Houghton, Mifflin Series - Modern Algebra, Modern Geometry, and 

Modern Algebra & Trigonometry. 

We are also thinking about the Gage Series - S.T.M. 

It is the hope of .the committee that a start in the new mathematics pro- 
gramme in High School will begin at the Grade Nine level in 1969 and be 
continued in 1970 and 1971 in Grade Ten and Grade Eleven respectively. 

One of the difficulties which the committee feels that may be encountered with 
the introduction of new programmes in our Secondary Schools is the lack of 
preparation on the part of teachers. It is our feeling that since many of the 
teachers in the High School grades are on the average more mature than teachers 
in the Elementary tirades, the same interest in returning to University to take 
courses will not be present. At the moment, teachers who are preparing to 
become High School mathematics teacher, are required to take two methods courses. 
One is taken in their first year at university and the second is taken in their 
final year. These are, of course, in addition to the six courses they must 
take in mathematics. The number of students in this programme at university for 
the past number of years has been rather small - approximately ten to fifteen. 

The future however looks a little brighter, as the university has about forty 
students registered in first year during the present year. Up to the present, 
the university has not found it possible to offer evening classes which would 
be directly preparing teachers for the newer secondary school mathematics 
programmes. I feel however, that beginning next summer, the University- will 
find it possible to begin a programme which will assist teachers in the field 
for the teaching of modern approaches in mathematics at the Secondary School 
level. Maybe there is some hope within the next couple of years. 
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Nova Scotia: Mr. W.M. Hall, 

Department for Education for Nova Scotia. 



In Nova Scotia, we are just completing a general revision of our entire 
mathematics program, Grades Primary through 12. The procedure we have followed 
has been to use two committees, one working in the area from Grades Primary 
through 6, and the other working in the area of Grades 7 through 12. These 
committees are made up of teachers, university people, and departmental officials. 
One of the teachers on each committee is named as a liaison person with the Nova 
Scotia Teachers Union. Committee members are selected because of their knowledge 
m the field of mathematics; and in the case of teachers, we selected those who 
were known to be successful classroom practitioners. 



Our first procedure was generally to study the work of major curriculum 
developments m other provinces in Canada, the United States, and the O.E.E.C. 

When we had done this in a general way, we undertook to examine specifically the 
materials prepared by the S.M.S.G. 



0 next step was to initiate some pilot studies in schools scattered geographical^ 
throughout tne province. We examined commercial textbooks, and we recommended 
tor try-out several programs which embodied the philosophy of S M S G About 
forty schools were involved in the pilot programs. At the end ofYyear of 
operation, we called the teachers who taught the programs together to meet with 
the curriculum committees and to report on their experiences in the use of the 
programs. During the course of the try-out year, schools involved in the project 
engaged in intensive in-service training programs. On the basis of reports 
presented to the curriculum committees, recommendations were forwarded to government 
requesting authorization of text materials for pupils and teachers in all grades. 
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One trial program is scill in operation. I refer to Geometry in Grades 10 and 
11. A recommendation for prescribed materials has been delayed because our 
initial try-out was not conclusive. Because students begin a Geometry program in 
our schools at the Grade 10 level and complete the program in Grade 11, the try- 
out program is of two years duration. At the Grade 12 level, the High School 
Mathematics Committee has undertaken to produce their own program. The course 
is made up of a half year of Coordinate Geometry and Trigonometry and a half year 
of Algebra with an optional Calculus unit. We are test- teaching the Algebra 

and Calculus this year, and it is still too soon to form any fixed opinion about 
it. 



From the very beginning of our current revision, we have been concerned about 
the training of teachers. The principal means for doing this has been the Nova 
Scotia Summer School for Teachers where at the secondary level, the Department 
of Education has teamed up with the Canadian Mathematical Congress to offer a four- 
summer block program designed for high school teachers. Last summer we had 86 
teachers enrolled in the junior high school block program and 44 teachers enrolled 
m the senior high school block program. At the elementary school level we have 
been fortunate during the past four years to have been able to secure the services 
of some ’’name people’* as instructors in modern school arithmetic. In addition to 
the programs offered at the. summer school, we have conducted in-service training 
workshops and institutes in every inspectoral division of the province. Some of 
these were sponsored by the Teachers Union and some by the Department of Education. 

Another valuable asset in our teacher training program has been our ability to 
use television on a province-wide scale. In September, 1962, the Nova Scotia 
Department of Education began to use television to assist pupils in Grade 11 
Algebra and Geometry. These programs of direct instruction, supplemented 
occasionally by enrichment programs, were an attempt to assist teachers and pupils 
by providing a continuing and well-organized mathematics program via television. 
Since 1962-63, there have been thirty telecasts of Coordinate Geometry and 
Trigonometry, sixty telecasts of Grade 9 Algebra: and, at present, we are producing 
sixty telecasts of Grade 7 and 8 mathematics. In addition to the telecasts 
beamed directly to the classroom, we have for the past three years televised a 
series of Saturday morning in-service training telecasts for teachers. Here we 
have used, among other things, the S.M.S.G teacher training films, the S.R.A 
teacher training films, and the Holt, Rinehart and Winston- in-service training 
program for junior high school mathematics. 

By September, 1968, we anticipate that we will have completed the introduction of 
pupil and teacher materials in the schools. A list of the currently prescribed 
materials is appended for reference. Our junior and senior high school programs 
are streamed. At junior high school level, our comprehensive program provides 
possibilities for school systems to offer four distinct programs: 

1. A standard program for those students who will likely take the matriculation 
program in high school. 
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Elementary School 

Primary The greater Cleveland Mathematics Program - K, (SRA) 

The greater Cleveland Mathematics Program - k’ Teacher's Guide 

Grade 1 - The Greater Cleveland Mathematics Program - 1, (SRA) 

The Greater Cleveland Mathematics Program - 1, Teacher's Guide 

Grade 2 - The Greater Cleveland Mathematics Program -• 2, (SRA) 

The Greater Cleveland Mathematics Program - 2, Teacher's Guide 

Grade 3 - Elementary School Mathematics, Book 3, (Addison-Wesley) 

Elementary School Mathematics, Book 3, Teacher's Edition 

Grade 4 - Elementary School Mathematics, Book 4, (Addison-Wesley) 

Elementary School Mathematics, Book 4, Teacher's Edition 

Grade 5 - Arithmetic With Meaning, Grade 5, (Nelson) to be replaced in September, 

1968, by Elementary School 
Mathematics, Book 5, 
(Addison-Wesley) 

Grade 6 - Arithmetic With Meaning, Grade 6, (Nelson) to be replaced in September, 

1968, by Elementary School 
Mathematics, Book 6, 
(Addison-Wesley) 

Junior High School 

University Preparatory Program^ 

Grade 7 - Exploring Modern Mathematics, Book 1, (Holt) 

Exploring Modem Mathematics, Book 1, Teacher's Edition 

Grade 8 - Exploring Modern Mathematics, Book 2, (Holt) 

Exploring Modern Mathematics, Book 2, Teacher's Edition 

G-.ade 9 - Algebra 1 - A Modern Course (Merrill and Nelson) 

Algebra 1 - A Modern Course, Teacher's Annotated Edition 

Adjusted Course Program 

Grade 7 - Basic Modern Mathematics, Book 1, (Addison-Wesley) 

Basic Modern Mathematics, Book 1, Teacher's Edition 
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Grade 8 - Basic Modern Mathematics, Book 2, (Addison- Wesley) 

Basic Modern Mathematics, Book 2, Teacher's Edition 

Grade 9 - Modern General Mathematics (to be introduced in September 1968) 
Modem General Mathematics, Teacher's Edition, (Addison- Wesley) 

Senior High School 



University Preparatory Program 

Grade 10 - Algebra II - A Modern Course, (Merrill and Nelson) 

Algebra II - A Modern Course, Teacher's Annotated Edition 
A First Course in Plane Geometry, (Moyer- Vilas) 

(Geometry by Moise & Downs and published by Addison- 
Wes ey is being used in selected experimental schools.) 

Grade 11 - Algebra III - A Modern Course, (Merrill and Nelson) 

Alg'ibra III - A Modern Course, Teacher's Annotated Edition 
A First Course in Plane Geometry, (Moyer- Vilas) 

(Geometry by Moise & Downs and published by Addison-Wesley is 
being used in selected experimental schools.) 

Grade 12 - Algebra, A Senior Course, (Copp Clark) 

Coordinate Geometry and Trigonometry (revised edition) (Queen's 
Printer) Teacher's Commentary and Guide for Coordinate Geometry and 
Trigonometry (revised edition) 

'(Mathematics, Grade 12, and Calculus are being used in selected 
experimental schools.) 



General Program 

Grade 10 - Mathematics, A Liberal Arts Approach, (Hayden) 

Workbook in Arithmetic, (Macmillan) 

Mathematics, A Liberal Arts Approach, Teacher's Manual 
Grade 11 - Occupational Mathematics, (Dent) 

Grade 12 - Canadian Business Mathematics, Books 1 and 2, (McGraw-Hill) 



A 



THE ATLANTIC PROVINCES 



Prince E dward Island : Mr. A. J. Dowling, 

Mathematics Department, St. Dunstan's University. 



First let me express my pleasure at having the opportunity to particinate in 
this meeting as a representative of the province'of Prince" Edward island 

L h th» ™^l my , feW remarkS WiU Sive you a picture of present developments 
in the mathematics program of our schools, and I look forward with ereat 
interest to hearing about developments in other provinces § 

Before being faced with the question period, let me dispel any notion that 
I am an expert on every detail of the work being done by the Department of 

St UC Dun°t 7 Province - 1 <“• Chairman of the mathematics department of 
L«er ^7 hasrr ty t- and / m Pr6Sently Chai ™ a " ° f a curricula c«! 

progrL for vrade! 7 5“ l C ° Uple ° f years on the mathematics 

P gram for grades 7 to 12. Another committee has been working on *-he 

committees^ 1 t0 6 > a " d th ~ a haa baaa liaiaaa be^Llto 

schoIls n0 and r wn? and i e T rie ? Ce at teachin S in the elementary or secondary 
s hools, and will rely heavily on the assistance of Mr. Michael Bulev " 

•■O h™p n in fietd 11 ^’ 1 ' Mathematics Association, who has generously agreed 
-o help in fielding questions from the floor. 8 

recent cteneef ^ ^ ,° f ^ the ” atha ” a t- a program has been before 

NUMBERS OT mm. T 10 7 t0 thls y ear > grades 1 and 2 used a text entitled 
WE NEED, grades 3 to 6 inclusive used ARITHMETIC WITH MFANtwp • ov a 
7 and 8 used INTERMEDIATE MATHEMATICS (Copp Clark”e!7a™Ld^ * 
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HIGH SCHOOL ARITHMETIC (Bats tone) and ARITHMETIC FOR HIGH SCHOOLS (Oppor- 
timit y work book); grade 9 Geometry used INTRODUCTION TO GEOMETRY (Siddons 

n , , SradeS 10, 11, 12 Geometr y used A COURSE IN GEOMETRY (Weeks 

an Adkins); grades 9 and 10 Algebra, HIGH SCHOOL ALGEBRA (Crawford)- 

erade S l? U MTH F0R RADIANS (Bowers, Miller, Rourke) ; 

grade 12 Trigonometry, A FIRST COURSE IN TRIGONOMETRY (Oliver, Winters 

Campbell) and SUPP. TEXT, TRIGONOMETRY (Holmes), (voluntary basis) . ’ 

wer^ 1 eiven ITll ln ad f ti0n t0 the re S ular school exams, examinations 
re^d n a tu ^ Com ? letlon of § rade 12. These exams were prepared and 

are Provincial ? f ^ Atlantic p -°vinces Examining Board. There 

are Provincial High School exams at the end of grade 8. 

Ca ]J f 66 ’ ° Ur schocl mathematics program has followed the traditional 
In ths".- fra f lsn tation into topics made to seem independent of each other. 

disini f 6 ™! ° f m ° dern lnathema trcs, our program was the union of mutually 
disjoint sets: the arithmetic set, the algebra set, the geometry set the 

trigonometry set. We felt that we must not continu^ to foster the false 

for 1 : n morfunified terSeCti0n ° f ^ S6tS iS therefore E£d 

ior a more unified program. 

As the result of recommendations, of the curriculum committees, a new 
program was introduced this year. It was decided to implement it over a 

the new^ S0 ^ hat in an y Siven year, teachers not accustomed to 

the new approach, would not be faced with new preparations at all levels. 

The texts adopted, are: Grades 1 to 6: ELEMENTARY SCHOOL MATHEMATICS 

(Addison Wesley) 

Two series were recommended: 
MATHEMATICS (Gage) 

SECONDARY SCHOOL MATHEMATICS 
(Copp Clark) 

7 h to°l2 1Ce WaS lef ^ t0 ^ Sch °° ls re 8 ardin g which series to use in grades 



Grades 7 to 12: 



The schedule of introduction is as follows: 



1967- 68 

1968- 69 

1969- 70 



Grades 1, 6, 9, 10 
Grades 2, 3, 7, 11 
Grades 4, 5, 8, 12 



alreadradonted n ?h s the t Wh0le n6W Pr ° Sram ” iU be in effect ' Some centers. .have 
already adopted the entire program as an experiment. 
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Also, this year, a General Course directed mainly at those students who will 
not be proceeding to University was introduced for grades 10, 11, 12, The 

mathematical content of this course is primarily higher arithmetic pertaining 
to business and industry. 

Training of teacners is naturally the immediate problem when introducing 
such a change. Over the past two years series of lectures have been given 
for teachers in various centers. Also a television series on the new 
mathematics was broadcast from Charlottetown. During the past summer a 
major effort was made to have all teachers who would be teaching the new 
program attend a summer course. This course was given at four Island 
centers. Two one hour lectures were given five days a week for six weeks. 

A written three hour examination was given and professional credit was 
granted by the Department of Education for successful completion of the 
course. Although it is too early yet to determine the effect of the 
course, it is felt that a profitable beginning has been made. More 
follow-up work is required. 

With these remarks I will close my sketch of the present state of 
Mathematics Education in our Prince Edward Island schools. 



s 



THE ATLANTIC PROVINCES 



Points Arising from Questions 



External Examinations 

In Newfoundland, grades 9 and 10 are externally examined in all subjects, but 
many schools have their own internal exams. 

All schools present candidates for the grade 11 external exam. Some offer 
special courses and exams for weaker students, but the results of these, although 
accepted by trade schools, are not recognized for the provincial diploma. The 
grade 11 mathematics test examines Algebra, Geometry and Trigonometry, all in 
relation to traditional courses. 

Beginning next year, Memorial University will adopt a new admissions policy. 

Those scoring 80% or more on the grade 11 examination will go directly into the 
first year of university. Those passing the grade 11 exam with lower percentages 
will take preliminary up-giading courses in various academic subjects. 

In Nova Scotia, grade 12 will eventually become the official school leaving 
year. Up to now, the Atlantic Provinces Examinations Boa? has set papers in 
grade 11 and 12. The grade 11 exam may be eliminated by 1968, and the high 
school committee is pressing for the abolition of all external exams. 

In Prince Edward Island, there is pressure to eliminate the present grade 8 
provincial exam, and it will probably disappear in two or three years. In 
grade 12, the Atlantic Provinces Examining Board exam is written in Algebra 
and Geometry. 
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New Brunswick has a twelve year school system leading to junior matriculation. 
Four years of university lead to a degree. In the past there were three external 
examinations one in grade 11 Algebra, and two in grade 12, Geometry and 
lngonometry . The new pattern will have two departmental examinations: one in 

grade 1_, called Mathematics 11, and one in grade 12, called Mathematics 12. 

We are hoping that the universities will agree to admit,. to the arts and 
applied arts faculties, students with grade 11 Mathematics; but they will 

require the grade 12 math for students going into the science and applied 
science field. 

We also plan, of course, to make use of the examinations developed by the 
ervice for Admission to Colleges and Universities, which will be available in 
1970 or 71. We would hope that by the 1970's the 12 year course will be 
approaching the level of the senior matriculation courses offered in such 
provinces as Nova Scotia, Saskatchewan and Alberta. 

Textbook Prescriptions 

Newfoundland at present gives financial support only for purchase of 
t e one specified text in each subject. Approved alternatives may be purchased 
if money is available locally. There are hopes for a more liberal policy. 

In New Brunswick, a combination of the Ryerson tradition and economic factors 
led # to central control of selection and distribution of texts. The province is 
moving in the direction of lists of approved texts, with a per capita grant to 
schools for the purchase of those selected. This is seen as a step towards 
greater professionalism in the teaching force. The Department of Education 
is already prepared to supply copies of texts chosen as an alternative to the 
prescribed book if a convincing case is presented. 

Prince Edward Island feels that individual teachers are not yet ready to make 
their own selection of texts. As an interim measure designed to- increase 
teacher participation, committees have been set up to select approved texts. 

In Nova Scotia, the importance at present attaching to the provincial television 

broadcasts carries with it the necessity for specification of a single approved 
text • ’** 

Assignment to Courses 

The relatively rigid structure of alternative courses which is at present 
found in the Atlantic Provinces raises the question about the validity of 
selection, of students for the various courses. In Nova Scotia, a high 
proportion, of over age students seems to indicate that selection is at present 
imperfect. It is recognized that it is the democratic right of parents to make 
e final decision. Improved testing instruments are being developed as a 
basis for more reliable advice to parents. 
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Geometry 

Nova Scotia provides a full year of geometry (half of grade 10, half of grade 111 
Newfoundland is considering similar arrangements. In both provinces, the Moisei' 

is^on,m, r tfed m f- 1S fh einS exaralned for Possible adoption. Prince Edward Island 
is committed to the integration of geometry in the syllabus, but is not 

considering the adoption of non-euclidean courses (except in one school in 
Summerside, where twenty-five out of ninety-five students are voluntarily 
attending a series of Saturday morning lectures). ■ 

Laboratory 11 and >> &ctivity lt cipprocichBs 

The question was raised whether any attempt was being made in the Atlantic 

Doslihs?- *° eXplore discovery techniques, the use of structured materials, the 
possibilities of re-organization of the classroom, and so on. In Nova Scotia 

"■he use at f r p CleVeland Ma j h Pr0gram is P 0 P u lsi because it is discovery-oriented. 

Division - ^ e T re r0dS advocated as a supplementary method, and there is 

provision in the department's financing policy for the supply of a generous 

Greats’- GlevT^ 115 aldS “ Schools want them - Newfoundland also uses the 
? ‘ e ‘ Cleveland program in most schools up to grade 6. In Prince Edward 

island, the most recent texts incorporate built-in reforms in methodology. 

T.V. programs and summer courses are helping teachers to develop new approaches 
aournaT is also adopting -courses and programs which involve discovery 

ppioaches, and is making various supplementary materials available to teachers. 

iwT , som f ^search was being carried out on new methodology such as 

that contained in the Nuffield program. * 



QUEBEC 



Summary of Presentation: Monsieur Michel Girard, Mathematics Division 

Department of Education of Quebec, 

Mr. Ronald Paterson, Quebec Provincial. 
Association of Mathematics Teachers. 



With regard to the general context, the following developments are taking 
place: 

1. Introduction of the six year ungraded elementary school is foreseen. 

Instruction will be individualized by the establishment of "functional 

groups" of children of similar ability. 

^ ^ five-year secondary course with multiple options is planned. 

Streaming and subject promotion will be introduced. 

Generally speaking, the first steps towards implementation of these objectives 
were taken in September 1967, and followed a variety of patterns in different 
school districts. In the English sector, however, experimental implementation, 
especially in subject promotion, began from three to five years ago. 

The following are some specific observations: 

1. Elementary education — A factor of crucial importance was the introduction 

of cuisenaire materials in I960. About 10% of classes are now using these. 

The introduction of these materials had two major consequences: first, it 

provoked among teachers a change of attitudes towards the teaching of 
mathematics (and, indeed, towards the child n the classroom); secondly, it 
influenced attitudes towards the teaching of other subjects. The change that 
these new techniques brought about in the approach to teaching is illustrated 
by the SEMA movement, begun about 1965, — the systematic training of teachers 
for the "activist" approach to teaching. 
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Another valuable result of the new trend has been that it has 
led to the employment by school boards of forty or so people, spread 
through all the regions of the province, who are occupied full time in 
supervisory duties relating to various aspects of the teaching of mathematics. 
These people will be instrumental in bringing about a further stage in 
reform, planned for the school year 1968-69, of methodology and teacher 
education. They will provide the cadre for a program planned by the 
Elementary Mathematics Teaching Project Committee, which has been 
in operation for about a year and a half. This Committee was formed by 
Dr. Norman France, of McGill. It is a joint English-French venture, and 
its main objective is the retraining of mathematics teachers in elementary 
schools, through a program of workshops and television programmes. Teachers* 

organizations, including the several special interest groups and associations, 
are cooperating. 

The presence in Quebec, at Sherbrooke University, of Professor Dienes,, has 
had a great effect on French elementary school program. This year, Dr. Dienes 
is directing a program of about thirty classes operated by the school 
commission of Sherbrooke. This program concentrates on the development and 
use of physical materials in elementary schools. 

In the Protestant English sector, remarkable work has been done, especially 
in the Montreal region, in developing the activist approach. A modified 
Cuisenaire method has been used through K-3, with materials such as 
modulated cut-outs used by the children to learn the concepts of the modern 
maths program. In the English Catholic schools, the American STA (Seeing 
Through Arithmetic) series has been in use for some time in K-6. 

2. Secondary education -- The secondary program is in a period of transition, 
and at this stage there is considerable reliance on manuals from U.S.A and 
Ontario. Translation of these, however, presents some difficulties. 

ihe in-service training of teachers, in this phase, is not planned on a 
province wide basis, but is locally organized. 

In winter 1966, the Minister approved implementation of a plan for a long- 
term in-service program in both languages. This has two phases. The 
first is a preparation of a cadre, which will assist in the second phase 
(planned for September 1968). An essential element of the program is the 
series of workshops which will be coordinated with TV broadcasts. Teachers 

will work in small groups, and the content and the method will be developed 
together. 

This year has seen the start of a transformation of programs in. the 
teacher education institutions producing secondary teachers. A significant 
element in this reform program in the secondary school is the establishment 
of pilot projects, begun in 1967-68 in about fifty classes in the first 
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of secondary school, and involving about forty teachers. The program 
used in these projects is based on that which was drawn up about 1961 by 
OECD (and published in Canada by the Queen's Printer). 

1970-71 should see the general introduction of new secondary school courses, 
beginning in the first year and spreading through the high school in the 
following years. 

Up to now, the emphasis has been on the development of new approaches for 
students of relatively high achievement. Too little work has been done for 
pupils of moderate or low academic ability -- the students in technical 
schools, for example. 

The Department of Education for Quebec is keeping in close touch with 
developments in other parts of Canada, in U.S.A and in several European 
countries. Groups of specialists have undertaken extensive tours to 
maintain this contact. 

Points Arising from Questions 

Computer assisted instruction is being studied in Quebec by a Committee, under 

the auspices of the Division of Specialized Instruction of the Department of 
Education. 

It should be emphasized that change in methodology is not centered on the use 
of the Cuisenaire rods. Some pioneers, with considerable daring, explored the 
use of these initially, at a time when such departures from the authorized 
program were frowned upon. Influence spreading from these experiments led to 
cnanges in attitude, both in the schools and the Department of Education, 
favouring innovation of various kinds in all subjects. 

Similarly, the association originally formed to promote the use of Cuisenaire 
rods has extended its interests to other approaches, and to combinations of 
various techniques . 



BRITISH COLUMBIA AND ALBERTA 



British Columbia (outline* ): Mr. Roy Craven, 

B.C. Association of Mathematics Teachers. 



I. The Department of Education 



A. Professional Committee on the Elementary School Curriculum and 

B. Professional Committee on the Secondary School Curriculum 

Functions 



1. To advise the Department on specific proposals or plans for curriculum 
change . 

2. To call to the attention of the Department curriculum changes considered 
necessary. 

3. To review particular curriculum revisions and textbook changes being 
undertaken and advise the Department on them. 

4. To study and report on special curriculum problems referred by the 
Department 



* Prepared by J.S. Church, Assistant Director 
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NOTE: The solid lines denote responsibility and communication, 
communication . 



The dotted lines represent 




Membership on the Committees is 
appointed represent professional 



a personal appointment though member 
groups. 



s so 



M e mbership of the Professional C ommi ttee on the Elementary School Currie, Inn, 
From the Department 



Mr. J.R. Meredith, Chairman 
Mr. W.B . Naylor, Secretary 

Mr. L.B. Stibbs, Acting Chief Inspector of Schools 
From the B.C. Teachers' Federation 



Miss Bn' R Ul i’ Assi *‘ ant Director of Professional Development 
Miss B.D. Buchanan, BCTF Curriculum Director. Miss Buchanan direr 

Mr re c r< W^th S ^ ° urriculum Directors and elementary school teachers 7 
Mr. C. Withers. Mr. Withers directly represents the B f m 7 i' 
and Vice-principals' Association repreSents the B - C - Principals' 



From the B.C. School Trustees’ Association 
Col. J.N. Burnett 



From the B.C. School Superintendents' and Inspectors’ Association 

Mr. J.E. Beech, Assistant District Superintendent, Surrey 
From the Faculties of Education 



Simon Fraser University 
University of British Columbia 
University of Victoria 



Mr. A. Vost 
Dr. F.H. Johnson 
Mr. G.A. Brand 



Membershjj. of the Professional Committee o n the Secondary School Currixulum 
From the Department 



Mr. J.R. Meredith, Chairman 
Mr. W.B. Naylor, Secretary 

Mr. L.B. Stibbs, Acting Chief Inspector of Schools 
From the B.C. Teachers' Federation 



Director of Professional Development 



Mr. W.V. Allester 
Mr. R.H. Temple 
Mr. A.S . Colton 

Director s^nd ^ and , Mr * Co ^ to ^ directly represent the Curriculum 
Directors and secondary school teachers. 

Mr. T.M. Chalmers. Mr. Chalmers directly represents the BP . n , 

and Vice-principals’ Association. P * the B.C. Principals’ 
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From the B.C. School Trustees' Association 
Col. J.N. Burnett 



From the B.C. School Superintendents' and Inspectors' Association 
Mr. S.J. Graham, District Superintendent, New Westminster 
From the Universities 



Simon Fraser University -~ Prof. F.F. Cunningham 

University of British Columbia • ■■ 

Faculties :of Arts and Science -- Dr. R.F . Scagel 
Faculty of Education -- Dr. J.R. McIntosh 

University of Victoria -- Dr. S.A. Jennings 

NgTE: Messrs. House and Wilson, Curriculum Consultants to the Department 

of Education, meet with the two Professional Committees. 



C * The Department's Advisory T Appraisal and Revision Commi t tee s 



Committee .Area 

Chemistry Chemistry 11 and 12 

Chemistry units 
-Science 8 to 10 

E lementary 

Language Arts Grades 1 to 7 



Chairman Consultant-Sec. 



Mr. House 



Mr. House 



Mr. W.B. Fromson, Mr. Wilson 

Assistant Superin- 
tendent, N. Vancouver 



Elementary 

Social Studies Grades 1 to 7 Mr. C.T. Rendle, 

Assistant Superin 
tendent, Burnaby 



French 



Appraisal-French 8 to 10 Mr. House 
Revision-French 11 to 12 



Mr. Wilson 



Mr. House 



German German 9 to 12 

Intermediate 

Slow Learners Intermediate 



Mr. House Mr. House 



Mr. E.E. Hyndman, Mr. Wilson 

District Superin- 
tendent, Sooke 



o 



Junior Secon- 
dary Science 
Committee 



Science 8 to 10 



Mr. Naylor 



Mr. House 
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Library Book 
Selection 
Committee 


— 


Mr . Barr 


Mr . Barr 


Music Advisory 
Committee 


Music K to 12 


Mr. Wilson 


Mr. Wilson 


Physics 


Physics 11, 12 and 
Senior Matric. 
Physics units - 
Science 8 to 10 


Mr. House 


Mr. House 


Secondary 
Social Studies 


Social Studies 8 to 12 


Mr. Rendle 


..r. Wilson 



NOTE: Each committee consists of 8 to 12 members with approximately 6 to 8 

of those being teachers, usually nominated by the BCTF Curriculum Directors . 
Frequently a committee will include one or two members from the Colleges of 
Education, and, in the case of a secondary school subject revision commictee, 
a representative from an appropriate Department in the Faculty of Arts or the 
Faculty of Science. 

D . Joint Committees of the Department of Education and the B.C. Teachers' 
Federation 

1 . The Elementary Science F.evision Committee 
Chairman - Mr. J.S. Church 
Members 



Dr. C.J. Anastasiou, Faculty of Education, University of British Columbia 

Mr. G.W. Catherall, Coquitlam 

Mr. G.A. Clarke, West Vancouver 

Mr. S.S. Gill, Vancouver 

Mrs. I. A. Labounty, Vancouver 

Mrs. J.E.M. Little, North Vancouver 

Mr. C.R. Moss, Duncan 

Mr. A.W. Robinson, Alberni 

Mr. J.H. Wainwright, Vancouver 

Mr. W.J. McConnell, Burnaby 

The Kamloops Sub -Committee 

Mr. Moss, Chairman 
Mr. Jan M. Mae land, Kamloops 
Mr. Stewart A. Nanson, Kamloops 
Mr. Ralph L. Shaw, Kamloops 
Mr. Arnold C. Toutant, Kamloops 
Mr. Delbert Turner, Kamloops 

Mr. F. Braun, Corresponding Member, Birch Island 
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The Alberni Sub-Conmiittee 

Mr. Robinson, Chairman 
Mrs. G. Davies, Alberni 
Mrs. D. Booth, Alberni 
Mr. J. Walsh, Courtenay 

2. The Pupil Personnel Services Committee 

From the Department 

Mr. P.J. Kitley, Director of Guidance - Chairman 
Mr. L.B. Stibbs, Acting Chief Inspector of Schools 

From the Faculty of Education, University of British Columbia 
Dr. M. Nevison 



From the B.C. Principals' and Vice-principals' Association 
Mr. J. Loucks, North Vancouver 

Mr. E. Erricho, Richmond (Secretary of the association) 

From the B.C. Counsellors' Association 
Miss M. Nastich, North Vancouver 

Mr. L.A. Wrinch, Vancouver (Vice-president of the association) 
From the B.C. Special Counsellors' Association 
Mr. J .A. Downs, Vancouver 
Representative of the Elementary School Teachers 
Miss Theresa Kratzer, Vancouver 
Representative of the Secondary School Teachers 
Mr. A.C. Hare, Vancouver 
Secretary of the Committee 



J.G. Church, BCTF Staff 

Curriculum Directors appointed the representatives of the B C 
Principals and Vice-principals' Association, of the B.C. Counsellors’’ 
Association and of the B.C. Special Counsellors' Association. 

3 - Secondary Social Studies Connnittee 

Mr. J.S. Church, BCTF Staff, is a member of this Departmental Committee 
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II. 



The British Columpia Teachers' Federation 



A. Curriculum. Directors 
Function 

The Curriculum Directors serve as the chief advisory, information-seeking 
and source-gathering committee of the Federation in all curriculum matters. 
The Directors, therefore, receive curriculum resolutions and refer them 
to t e appropriate specialist associations for study and recommendation. 

The resolutions may then in due course be directed to the Department by 
the Directors acting on behalf of the Federation. The Directors and the 
full curriculum Committee (curriculum representatives of the provincial 
specialist associations) meet frequently with Departmental officials to 
maintain a flow of information on curriculum between the Federation and the 



The Curriculum Directors advise the Federation's representatives on the 
two Professional Committees. 



The Curriculum Directors have recently established in conjunction with the 
Department two committees — an Elementary Science Revision Committee to 
recommend improvements in the elementary science program, and a Pupil 
Personnel Services Committee to study all phases of pupil -personnel services 

Iqaa ? 6 - 80 ^ 018 ° f the province : The Directors are also at present (January 

) in the process of establishing a Mathematics Committee to identify 

a model scope and sequence of mathematics courses from Kindergarten to 

12 , 



In Older to increase the importance and the numbers of curriculum divisions 
which are made at the district, the school and the classroom levels, the 
Directors encourage and assist both local and provincial specialist asso- 
ciations m the study of all curriculum matters. 



Members 



The Directors are appointed by the Executive Committee for three year 
usually two are appointed each year. 



terms ; 



The. present Directors are: 



Mr. E.T. Tribe, Chairman, Coquitlam 

Mrs. M, Curtis, Primary Representative, Burnaby 

Miss B.D. Buchanan, Intermediate Representative, North Vancouver 
Mrs. A. Maling, Vancouver 

Mr. A.S. Colton, Secondary School Subject Representative, Vancouver 
Mr. R.H. Temple, Secondary School Principal Representative, Victoria 
Mr. T.M. Chalmers, Past Chairman, Burnaby 
Mr. J.H. Wainwright, Vancouver 
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C. 



Related Services 

' Text Book Branch 

Tests and Measure* 
ments 

School Broadcasts 

Examinations 

Evaluation of 
Transcripts 

Chief Inspector 
of Schools 

Library Services 



etc. 



Council of 
Public Instruction 



Minister of Edu- 
cation 
(Hon.L.R. 
Peterson) 



v 



A 

/ 



Deputy Minister 
(Dr. G. Neil . 
Perry) 






Superintendent 
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B. Curriculum Committee 

The Curriculum Committee consists of the eight Curriculum Directors and the 

Curriculum Representatives of the 22 provincial specialist associations. 

Provincial Specialist Association 

B.C. Principals' and Vice-principals' Association 

B.C. Art Teachers' Association 

B.C. Association of Mathematics Tn-^hers 

B.C. Association of Teachers of Modern Languages 

Provincial Association of Teachers of Special Education 

B.C. Counsellors' Association 

B.C. Music Educators' Association 

B.C. Physical Education Teachers' Association 

B.C. Primary Teachers' Association 

B.C. Shop Teachers' Association 

B.C. Social Studies Teachers' Association 

B.C. Special Counsellors' Association 

B.C. Science Teachers' Association 

B.C. School Librarians' Association 

Provincial Intermediate Teachers' Association 

Secondary Association of Teachers of English 

Teachers of Home Economics Specialist Association 

The Commerce Teachers' Association 

B.C. Association of Teachers of Classics 

B.C. Association of School Supervisors of Instruction 

Teachers of the Occupational Program 

The Association of Directors of Instruction of B.C. 

C . Mathematics Committee 

The Mathematics Committee has been asked to identify a model scope and 
sequence of mathematics courses, Kindergarten to Grade 12. 



Mrs. H. McKinnon, Vancouver, will serve as the Chairman. Other members will 
consist of two or three representatives from each of the following associa- 
tions: Primary, Intermediate, and Mathematics Teachers' Associations, and 

representation from one of the Faculties of Education. 

D * Jpint Commi ttees of the Department of Education and the B.C. Teachers' 
Federation : 



See Section I. - D above. 
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E • Art Teachers* Association Committee 

A committee to recommend improvements in the provincial 
been established by the B.C. Art Teachers' Association, 
under the chairmanship of Mr. Blair Fulton, Vancouver, 
report to the Curriculum Directors. 

Other members are: 

J.U. Gray, Faculty of Education, U.B.C. 

A.S. Colton, Vancouver, Supervisor, Art Instruction 
J.N. Hardman, Burnaby 

Professor Sam Black, Faculty of Education, U.B.C. 

Miss L.C. Fleet, Burnaby 
W.D. Greer, Vancouver 
E.L. Watkins, Vancouver 



art curriculum has 
The committee is 
The committee will 
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BRITISH COLUMBIA AND ALBERTA 



C u rriculum Development in Alberta : Dr. J.S. Hrabi, Director of Curriculum, 

Department of Education of Alberta. 



What I would like to do in the next twenty minutes or so is about four things 
I would like to review with you briefly the kind of programs that we have in ' 
Alberta I would like to talk about some of the things that are going on in 
curriculum development. I would like to mention briefly what has gone on 
and then I would like to conclude by referring briefly to what I personally 
consider are some of the significant issues that the people in Alberta (and 
I expect elsewhere) have to face in the realm of curriculum development ' 
especially as it applies to mathematics. (Though it seems to me that a number 
of these issues go far beyond the field of mathematics.) 



Before that, though, I would like to make one comment. I think the notion of 
this conference is an excellent one. I agree with Fr. Egsgard that we in Canada 
o not have very clear cut lines of communication, particularly from east to 
west. I am completely convinced that we in Alberta know more about what is 
going on in the 48 states to the south of us than we do of what is going on in 
many of the sections of this country. Just the fact alone that this group was 
a le to prepare that duplicated sheet summarizing the developments that are 
going on and have gone on across this country is to me an interesting enterprise 
an one which I think is valuable and informative to those of us who are engaged 
m the business of curriculum development. & & 

Now what kind of programs do we have in Alberta? First of all we do not have 
any mdergarten in Alberta. (Those of you who read or happen to read Alberta 
papers win realize that that is a political issue at this time, so I'll not 
talk about it since I am a civil servant.) In grades one to six there is no 

!n‘Ti nC i al dlre ? t10 " as t0 the f ount time that should be spent on mathematic; 
so the time varies from one jurisdiction to another. 
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We have a single program in grades one to six. We have multiple authoriza- 
tions, but in name only, since nobody is using the second authorization. 
Everybody seems to be using "Seeing Through Arithmetic". 

In grades 7 to 9 (our junior high school: in Alberta we have the 6-3-3 
organization) we also have a single program, but we have two series of 
authorized textbooks, the "Seeing Through Mathematics" program, special 
edition, and the "Exploring Modern Mathematics" program. You might be 
interested in the amount of time that is spent on mathematics in our junior 
high schools. Most schools spend from 5 to 6 periods a week, and a period 
is usually about 38 minutes. 

Although I say that at the provincial level we have a single program there 
are other programs developed by a number of our districts. For instance in 
some of our larger school districts there is what is called the MPH program. 
That means Matriculation Program Honours, and what this signifies really is* 
that about the top 54 of the students in this district have been grouped 
together and are receiving an extremely enriched program. Other districts 
have what they call Junior Vocational Programs at the junior high school 
level. . These are not very common. They are found usually in the larger 
jurisdictions, the larger city districts, and they are designed to meet the 
needs of lower ability students -- probably the lower 5 to 10%. 



We nave another institution in Alberta in the junior high school that you 
may or may not have heard about. It is the grade 9 examination. The tenure 
of this particular institution is a matter of question at this time, and I 
have a sneaking suspicion that within the next three or four years the 
grade 9 examination will disappear. Although there might be some kind of 
an evaluation instrument at the junior high school level which might serve 
the needs ot guidance and research, I expect there will be no instrument 

tne main purpose of which is to determine who passes grade 9 and goes into 
our senior high school. 

With respect to our senior high school program in the province of Alberta 
it is rather difficult to say what any student in our province might be 
studying. The requirements for a high school diploma in the province of 
Alberta, which you get at the end of grade 12, are very flexible. You have 
to ofrer , sometime in your high school career, one mathematics course; you 
ave to offer, sometime in your high school career, one science course; you 
have to offer, sometime, ten credits — which means two subjects — in the 
social science field. You have to offer a minimum of 15 credits -- three 
courses — in English, one of which must be a grade 10 English course and 
one or which must be a grade 12 English course. You have to offer a physical 
education program, and you have to take three of what we call grade 12 courses 

So within those broad general requirements, you can take any of the courses 

that we offer in our high school program; and I have not counted them lately 
but there are a great many. ■ J 9 
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Now, what kind of mathematics courses do we have at the senior high school 
level? We have quite a few. First of all we have what is called our 
matriculation sequence, which have the numbers Mathematics 10, 20, 30, and 
then a special course which we call Mathematics 31. Students who aspire to 
an honours math program at university or who are going to enter the Faculty 
of Engineering are offered two courses at the grade 12 level, Mathematics 30 
and Mathematics 31. Mathematics 31 at the moment is a trigonometry course, 
but we are trying some new things which I will talk about later. 

A second sequence chat we have at the high school level is called Mathematics 
12, 22 and 32, and these courses are taken usually by students who are 
vocationally oriented. We have another sequence called Mathematics 11 and 21, 
which is our Business Education sequence. 

We have two other sequences in some places. Two of our larger school districts, 
in Edmonton and Calgary, have developed a four-year matriculation program. 

The objectives of this particular program are that the number of students who 
are taking matriculation standing in mathematics should be increased, and 
essentially what happens is that these students take the content of mathematics 
10, 20 and 30 over a four-year period, rather than over a three-year period. 
There are minor variations of that theme depending upon whether you live in 
Edmonton or in Calgary, but I think the theme is essentially correct. 

We have another sequence called Mathematics 15 and 25. As you can see, we 
in Alberta really like to have a lot of courses, and we are engaged at the 
present moment in analyzing them so that the numbering system is intelligible 
to us. There are those who are suggesting that we could go to 3 digits. I 
am fighting that because it would give those who want to develop even more 
courses quite a bit more scope! 

The mathematics 15 and 25 program is an interesting one for a number of 
reasons. It was locally developed in the larger jurisdictions of our province, 
for unique reasons. At one time we used to say that nobody could graduate to 
senior high school (to grade 10) unless he possessed a grade 9 diploma, which 
meant that he had passed our grade 9 examinations. Then we changed the regu- 
lation and said that if schools had what they considered a suitable program, 
they could accept students in grade 10 who in fact had not passed our grade 9 
examinations. A number of schools did this, but they found that these people, 
because of the fact that they had not done so well in grade 9, had not achieved 
a great deal of mathematical maturity. In many cases they were not very inter- 
ested in mathematics. So these schools developed what they considered was a 
unique program which they felt would be of interest to these students, and I 
might say that their efforts in this direction were quite successful. Perhaps 
it was because they used materials that were quite unique as far as the students 
were concerned, in that these students up to that time had been used to so- 
called "old" mathematics. The program that they used was the Adam Wesley series 
by Wilcox and Arnell followed by Wilcox, Wilcox, and Arnell for Mathematics 15 
and Wilcox for Mathematics 25. 
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Now I would say this: in the province of Alberta we are pretty well dedicated 

the " ot * on of multl Ple authorization of textbooks. We have not quite 
achieved that at the high school level in mathematics, but this is the direct,- 
m which we will certainly be heading, and we define i.ltJpU “retty VolTly ^ 

of rt 6 . field ef curriculu ”> development X think it would be fair to sav that as 
of this year the content has been updated in all of nm- y that 3S 

at the elementary and junior high school IpvpI • ft, mathematics programs 

conversafi nn nf fin* c ^ was mentioned in our 

imply updating or changing of ■eJtado^t^.^SStSl’d^ 

kind o^question. haS ° ee " inflUenced t0 -tent, but that is a diff^nt 

At the elementary level we have a sub-committee at work whirh i c • *-u 

Of analyzing virtually every mathematics program that exists Pr0C3SS 

half l year 1 of^ither t calculus W l- trled 3 ° f tri S°nometry followed by 

at the University of Albert ^whosp 631 f l8 ? bra ” Probability. We had a. student 
usefulness nl this nA ^ master's thesis was an evaluation of the 

us^ruiness of this particular program that we were trvine nut Z 

questionnaire to sixty professors at the Unlve^IIv ol lfbllr * 3 

to see whether there would be any consensus about the . , lb ‘> ln an attempt 
thought would be suitable for stLntl ^^2 

ones might 

the linear algebra and to the probability There werP L 1- IT calculus , to 
reactions to these particular nroeram* f- u differences m their 

this current year, simoly because there • ~ S ex P erlment etion during 

revised Mathematics 30 course. n ° W & UIUt ° n P rob ability in our 

almost predictable 6 m^Ih^ 6 1° ^ ™ and 

calculus . The Sple^rlhe^III^nl^r 

tended to favour the half course in probability. logical sciences 

WinIton b t«t in calculu^ °Dr eV ElliIir- We 3r£ " 0W . usin S a Holt, Rinehart and 
using the same book f ^ 3lS ° 

prosram ° f the future > 

high school, there were very many of them. ^^^nloThig^IchloI^thlmaUcs 
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Sub-committee has recommended that we try to do away with a few of those, and 
that we pursue the development of a three-level program at the senior high 
school level, beginning in grade 10. We now have sub-committees engaged in 
planning these three programs. The details have yet to be delineated, but 
generally speaking they will look like this: the first sequence will be what 

we will again refer to as our "matriculation sequence" -- 10, 20, 30 and probably 
a 31. We expected it would likely be taken by about the upper 35 or 40% of 
graduates of our grade 9 program. It will tend to be the most rigorous of 
our mathematics courses. Hopefully it will include trigonometry some time in 
the 10, 20, 30 sequence so that we do not have to have a special trigonometry 
course in our high school. It will include formal geometry of some kind. 

The next sequence, which we are going to call 13, 23, 30, will not include 
formal deductive geometry, but the content otherwise will tend to be much the 
same as the 10, 20 and part of the 30 program. We expect that it will be less 
rigorous (and I know that word is hard to interpret). 



The third sequence, mathematics 15 and 25, will tend to be rather broad courses 
with a basic mathematical content. They will have optional sections dealing 
with the applications of mathematics in a variety of situations in the physical 
sciences, in the social sciences, in business education and what have you. 

To conclude with what I think are some of the issues that our committees, our 
teachers, everyone concerned with mathematics education are going to have to 
face: the first has to do with the area of individual differences. This is 

a topic that is very easy to talk about but very difficult to do much about. 

At the moment we have, in the province of Alberta, people attempting to meet 
individual differences in the field of mathematics and in other fields through 
continuous progress plans at the elementary school level. However, our junior 
high school level does not really provide much of a possibility for meeting the 
needs of individual differences very well. At the senior high school level, 
though, we go to the notion of levels. But I do not think we come to grips 
very well with the problem of individual differences of students. 

Another problem that we have to face, particularly in the development of 
mathematics programs, is this business of integration of the various fields 
of mathematics. In our more egotistical mood we like to say that we now have 
an integrated program at the junior high school level and at the senior high 
school level. But I think if we want you to use the scientific analogy at 
this time our integrated mathematics program more closely resembles a mixture 
than it does a compound. This I think is a real problem, the development of 
an integrated mathematics program, and I would be very interested in the ways 
that other people are looking upon what I think is a really significant issue. 

Another question that we are dealing with, and do not have the solution to, is 
how to deal with the topic of geometry, and where to deal with it. 1 was 
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fortunate enough to spend a couple of weeks in England in September and had 
the good fortune to see some of their programs. I think they are less wedded 
to Euclidean geometry than we are. I am not sure that we won't continue to 
be Even if divorce laws in Canada are going to be eased, I am not too sure 
that this will apply to our relationship with Euclidean geometry. 



The place of computers, of calculators and of mathematics laboratories in 
mathematics^ teaching is not clear to us — particularly the place of the 
computer. We have data processing courses, a couple of them as a matter of 

\c\m our high schools; but what is the impact of the computer on high 
school programs? Does it have any? 



Another problem is that of methodology in mathematics instruction. Personally 
I don t get excited about any specific method as the solution to very many 
pro lems m mathematics or any kind of education. I have a feeling that if you 
took five or six or seven different teachers, those five or six or seven 
different teachers could achieve what they all agree upon as the significant 
objectives of mathematics by five or six or seven different kinds of methodology. 




BRITISH COLUMBIA AND ALBERTA 



Points Arising from Questions 



Student Transfers 

The question was asked whether, in Alberta, students could move between sets 
of courses or whether they were locked in once they had started in one lire 
In repiy, rt was observed that mobility is highly desirable, but cannot be made 

the str?7 COn f d ® ration in ^e design of courses without serious damage to 
, , c u y e 0 he courses. Students are in fact moving; the ease with which 

they do so is affected by their motivation. 

Desk Calculators 



In Alberta, experiments are being conducted on the premise (not fully tested! 
hat students tens to get lost in problems because they are side-tracked by 
the complexity of calculations. With calculators, they can think, analyze! 

Jhe ?LeS e pr ° ble ” s , solvin S. a PPr°ach, and reach high level thinking without 

p imen an distraction of computation, which may be causing difficulties 

£i^ y % CalC “ lat0rS are being tried in classes whose students are in the 
:° daSb 5/ ” of a f damlc atta *- nil ' ent ' Students in these groups are solving problems 

without the y ra? ^ °f over and more able pupils who are working 

without the calculators. Experimenters feel that they are developing in the 

students, new and improved attitudes towards mathematics. Plans for next year 
equipped larger numbers of classes, in higher academic ranges, to be so 
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The app r °a c h is partly modelled on the Cedar p fl n c ra 

differs in substantial wavs The ft™ u- ~ ^ owa project, but 

but American experiments have been greatlv^odif^d ^ SSis . of fche a PProach, 
and purposes. greatly modified to suit the local situcti 



ion 



External Examine Hnnc 



In British Columbia, there is still a no^a -p 

scholarship and bursary applicants and *l °S an ex ^ ernal examination for 
to produce some objective proof of’thet f^ b ° rder line casaa «ho have 
™ny students, however, are plocefdxW L H»h SS *$' Universit y- A great 
of the schools. The provincial exam in a,/ ^ educatlon on the recommendatioi 
final mark: the school assesslrp^Id^^XTh^f:^ *' half ° f the 

those being developed by^AOT^Hherthe^ACD^ 1186 ° f ° bjective tests such as 

program, the Deparlen/oi ^caUon .nlllb blV St itS own testia 8 

At the present, many students receive ,h„i P ly seize -to set external exams. 

generally, only those who need universitS* T Wlthout siting provincial exams; 
external exam. The Albertrieach^^ LL!^^ 6 , Standing writa «*• grade 12 
about the adoption of the SACU tests. 10tl has ex P ress ed some misgivings 



SASKATCHEWAN AND MANITOBA 



Saskatchewan : Mr. Harold J, Promhouse, 

Saskatchewan Mathematics Teachers' Society. 



Recently Saskatchewan introduced its plan for a reorganized school system. The 
traditional 8-4 grade organization is being replaced by four divisions each 
consisting of three years of school for a student making normal progress. In 
divisions I and II the principle of non-grading involving the concepts of 
continuous progress and flexible promotion, has been adopted. Division III 
Programs have been planned to meet the special needs of the 13 - 14 and 15 year 
olds at the crucial time when they are changing from children to adolescents. 
Several new areas of study are offered in division III as well as a guidance 
program in order to provide students with an adequate background for continuing 
satisfactory progress and for wise selection of courses in the senior years. 

It is at the Division IV level that the new organization will begin to show 
its effectiveness „ Major changes are contemplated in total scope of courses 
offered, and in the content and methods used within the particular subject areas. 
Such benefits will be realized fully in large schools, and to a lesser degree in 

smaller ones. The proposed Division IV Program thus becomes a matter of major 
interest. 

The Division IV Program should provide learning opportunities for all high school 
age students to enable each to develop his greatest potential in accordance 
with his interests and abilities, and to prepare him to make his maximum 
contribution to the society of which he is a part. 



The Division IV program offers a balanced range of courses to accommodate all 
adolescents who are able to profit from instruction at this level. University 
preparatory, technical institute preparatory, occupational preparatory leading 
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directly into employment. Additional provision is made for a co-operative 
school work training program, and for adults who desire further opportunities 
of education. 

The range of courses include all basic academic subjects together with a 
variety of electives in the fine arts, in business education, technical 
industrial courses, home economics, vocational agriculture, and physical 
education. 

In the light of the overall picture of education in Saskatchewan, we will 
examine the development of our mathematics program - past, present, and 
future. 

Each Division has a separate planning committee of teachers and administrators 
appointed by the Department of Education on the advice of the S.T.F. and 
Special Subject Councils, and they are under the direction of the Curriculum 
Branch. 

Modern mathematics concepts were phased in for Division I and II over a 
period of years. The Gage and the Holt, Rinehart and Winston Publishers 
were first in the field with their books. Seeing Through Arithmetic (STA) 
and Number Patterns - consequently these two books were adopted as texts. 

It was left to the local superintendent to decide on which book was to be 
used in his area. The Saskatchewan book bureau stocked both. 

Each year the schools have moved up the line rep lacing.. Wins ton Arithmetic 
with the Modern Concepts. At the present time they have reached year 6 -- 
that isj to the end of Division II. A problem still exists in Division I 
and II at present since the revised edition of the above books have been 
adopted in years I and II and the old edition is still authorized for year 
3. Continuity does not exist. (Why not authorize the revised edition for 
year 3? Perhaps it is a little matter of money for the book bureau - the 
old must be used up first.) 

At the same time as Modern Mathematics was being introduced to the first 
graders it was decided not to wait :eight years to introduce the Modern 
Concepts into the high schools so a High School Mathematics Committee was 
set up to plan a program and select a text for the high schools grades 9, 

10, 11, and 12. In the summer of 1962 the Committee reviewed many Mathe- 
matics texts and decided to adopt the Dolciani Series as texts. These 
books were very traditional in content but at the same time did introduce 
many modern doncepts. Dolciani* s 'texts have now been used in the high 
schools of our Province for five years. 

Since the modern concepts were established prior to the modern concepts 
reaching grade VII and VIII the Division III committee suggested that the 
schools begin to phase out Winston Arithmetic and use S.T.A. (Gage) and 
contemporary mathematics (Holt, Rinehart, Winston). This is being done 
at present although many schools in our province are still using Winston’s 
Arithmetic in grades 7 and 8. 

While this has been going on the Division III committee have been busy planning 
a program. They have developed a scope and sequence without any particular 
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text. in mind. Although Gage and Holt, Rinehart and Winston were first in the 
field many other publishers moved in sending their books. The members of the 
Committee studied these and set up pilot courses on each of 8 sets of mathe- 
matics books at the grade 7 level in different schools throughout : the province. 



Half way through 1966-67 an evaluation questionnaire was prepared by the Com- 
mittee. They brought in all the teachers involved in teaching the pilot 
courses and explained the meaning and importance of the questionnaire before 
they filled it out. The questionnaire was then analyzed and a report prepared. 
In fact there is a meeting on Saturday, December 16 in order to discuss this 
report and make a decision on what text or texts are to be recommended for use 
m Division 3. The content oi‘ the texts is very similar, however some are 
more sophisticated than others -- for example it is thought the S.T.A. is not 
for the below average student. As the Committee is very interested in pro- 
viding for individual differences, it is possible they will choose 2 or 3 

sets of texts. The Committee will then revise their scope and sequence in 
order to fit the text selected. 4 



The high school Committee is now being renamed the Division 4 Committee. As 
soon as the Division 3 Committee makes its recommendations it is time to 
phase out the Dolciani series. Thought is now being given to this. The 
teachers this year have noted that the new crop of Grade VIII students entering 
our high schools this fall have covered and mastered a great many of the con- 
cepts that are presented in book I Dolciani. Consequently they have had to 
make adaptions and changes in the grade IX course. 



Tne Division 4 Committee has much work to do and many decisions to make The 
content of the courses taught in grade 11 & 12 at present should be able to 
be mastered by the grade X and XI students. Then what should be taught to 
grade 12, Vector Space? Calculus? Also if the philosophy of the division 
system is to be followed, 3 different mathematics courses must be developed. 

( ) A course for the University bound (mathematics & Science oriented) 

(2) A course for the University (not math & science oriented) or .Technical 
institute bound. (3) A course for the slow learner in mathematics. 

The Division 4 Committee must also make a decision on the kind of geometry 
that will be taught in our high schools at present - traditional Euclidean 
Geometry is being taught. There is no correlation with the geometry that 
is being taught in Division 3. 



Due to the way that mathematics has been introduced into our Province there has 
not :been sufficient liaison between the different committees. This has to 
e corrected. All teachers must know what mathematics is being taught in 
our schools from kindergarten to grade 12. Thus a great deal of in-service 
education is necessary. The provincial mathematics society believe that if 
continuity is to be obtained there should be a mathematics' co-ordinator at 
the department level. We have urged this for the past several years, but 
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This in brief is the mathematics picture in our province. Many more things 
perhaps could be mentioned such as the training of teachers, in-service 
programs, but perhaps these can be answered during the question period. I am 
very happy to announce that Mr. Dawson, a member of the faculty of Teacher Training 
University of Saskatchewan - Regina Campus, is here today, so if you have any 
questions in that area I am certain he is capable and willing to fill you in. 

I might add I also will be happy to listen to any questions you have and attempt 
to answer them. 



SASKATCHEWAN AND MANITOBA 



Manitoba : Mr. Peter Luba, 

Curriculum Consultant, Manitoba Department of Education. 



New Mathematics in Manitoba was started at the Grade 8 level approximately 
four year., ago. Since then Department of Education Mathematics Committees 
have developed new programs in Grades 1 to 7 and 9 to 11 inclusive. 

The philosophy of the elementary (Grades 1 to 6) programs can be described 
as a modern approach to learning. This implies a program in which children 
are led to think in mathematical terms and to discover for themselves math- 
ematical concepts. The emphasis in teaching is now more on meaning rather 
than memorization. The pupils are led to explore, discover, and experiment. 
As a result memorization follows understanding... This new approach makes 
mathematics a more vital, positive and dynamic subject. 

The new mathematics programs in our elementary schools are designed to 
reflect on the modern trends of thinking in terms of the needs of mathe- 
matics education at the higher levels. They are based on the following 
objectives: 

1. To provide experiences which will lead to increased understanding, know- 
ledge and skills in mathematics appropriate to the needs and capabilities 
of children. 

2. To develop mastery of the skills of computation. 

3. To provide experiences which lead to understanding relationships between 
mathematics and other branches of learning. 

4. To provide opportunities to increase understanding of problem solving, 
critical thinking and methods of inquiry and discovery in mathematics. 



The elementary program is designed in such a way that it can be used in 
conjunction with the authorized textbooks or in conjunction with other 
methods of instruction, such as Cuisinaire. The concepts of mathematics 
are developed with the use of the following modern mathematics ideas and 
language: 

1. language of sets 

2. numbers and numerals 

3. number lines 

4. inverse operations 

5. properties of numbers 

a) cumulative property 

b) associative property 

c) properties of zero 

d) properties of one 

e) closure or Law of Closure 

6. number sentences. 

The Junior High (Grades 7 to 9) programs extend the development of compu- 
tational skills and understanding of the basic processes of mathematics 
through the study of the structure of the number system. Programs are being 
developed presently to account for wide differences in innate mathematical 
abilities of students making normal progress with enrichment for the mature 
student who handles mathematics easily, and minimum requirements for the 
student whose mathematical ability is developing slowly. 

Many of the algebraic ideas, which are introduced intuitively in the earlier 
grades, are developed formally for the first time at the Junior High level. 
Concurrently, with the laying of a sound foundation for the study of Algebra, 
provision is made for: 

1. deepening the understanding of the structure of mathematics, 

2. an increased understanding of the numeration systems, 

3. an understanding of the principles governing computation, 

4. a meaningful understanding of the natural, integral, rational, and 
irrational number systems, 

5. and a further development of understanding of the relationship between 
the ideas of a fraction and ratio, 

6. an extension of the study of intuitive geometry. 
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The tiigh School mathematics programs are twofold:. 1. University Entrance 
and 2. General Course. The General Course is less rigorous of the two 
and provides a sound mathematics program for students who are planning to 
enter the business world or continue their studies at the Manitoba Institute 
of Technology. It is hoped that in the not too distant future General Course 
mathematics will be recognized for admission to Arts in Manitoba Universities. 

The General Course mathematics is designed to provide: 

1. a basic core of mathematical knowledge necessary for everv student, 

2. an opportunity to develop the ability and willingness to apply problem 
solving techniques, 

3. an awareness that mathematics is a vast, complex and rapidly changing 
field of knowledge, 

4. an awareness and appreciation of the importance of mathematics in the 
natural and social sciences, and in business and government, 

5. an understanding of the mathematics involved in personal and family 
finance, and willingnesr to use this understanding, 

6. an opportunity for the development of a foundation on mathematics 
sufficient to permit further study if desired. 

' • 

It is also designed for the development of sound judgment and a critical 
attitude in assessing mathematical reasoning, processes and results, and 

an appreciation of the value of mathematics in relation to other school 
subjects . 

At the University Entrance level, new algebra courses are being taught in 
Grades 10 and 11. In geometry an S.M.S.G. approach is being piloted. A 

new Grade 12 mathematics course will be introduced provincially in the 
coming year. 

The underlying reasons for introducing new algebra courses at the University 
Entrance level of education are* 

1. to develop the skill of using algebraic techniques with understanding 
and accuracy, 

2. to further develop an understanding of mathematical processes, 

3. to further develop the methods of problem solving, 

4. to become familiar with the fundamental processes in discovery of new 
generalizations, 

5. to develop study habits for independent progress in mathematics, 



6. to increase the use of one's creative and analytic powers in mathematics. 

The mathematics programs in the Commercial and Vocational courses are tra- 
ditional in nature. The basic mathematical requirements in these courses 
are: 

1. to develop sound computational skills, and, 

2. to apply these skills in the solution of related problems. 

There is reason to believe that calculators may be used more in the future 
for computational purposes. As the mathematics background of students 
coming to these programs becomes predominantly new mathematics, the mathe- 
matics courses in the Commercial and Vocational programs will have to be 
modernized. 

The Manitoba Department of Education has entrered recently, a second phase 
in its curriculum revision and improvement program. A Council for the 
Development of School Mathematics Curricula has been formed. The composition 
of this Council consists of representatives from Universities, Faculties of 
Education, Administration, and Teachers, Its main functions are: 

1. to assess fully the current mathematics programs from K to 12, 

2. to conduct a detailed study o.t existing new mathematics programs, 

3. to prepare a report for the Department of Education in which recom- 
mendations are set out for the future structure of mathematics (K to 
12) in Manitoba. 

This Council is presently involved in an intensive study and assessment 
of all the mathematics programs in our province. Fourteen provincial 
organizations are by invitation, preparing briefs on mathematics education 
in Manitoba. A study of teacher education in mathematics, with the intention 
of presenting an interim recommendation to the Department of Education, is 
being carried out by the Council. The target date for the Council to complete 
its study is approximately two years. 

Education of teachers at all levels in the concepts of new mathematics and in 
new methodology is a concern of the Department of Education and Manitoba 
Teachers Society. A provincial coordination committee assists the ten regions 
of the province with their in-service education programs. Credit Summer courses 
are offered every year. In addition special short courses are planned contin- 
ually as Saturday, Evening and/or Summer programs. The faculties of education 
offer carefully planned new mathematics programs and introduce new methodology. 
The general consensus in Manitoba is that more needs to be done in new mathe- 

^ ^ le\ els . This is particularly true with respect to 

new methodology, 



MANITOBA AND SASKTACHEWAN 



Points Arising from Questions 



Responsibility for In-Service Education 

In Manitoba, the teachers' training branch of the Department of Education 
receives recommendations from committees prior to and during the first year of 
new programs. The Manitoba Teachers' Society is taking more and more 
responsibility for in-service training; more regional planning, in cooperation 
with regional administrators, is to be foreseen. At present, costs are born 
locally; sometimes boards make contributions, sometimes teachers pay fees. 

In Saskatchewan, the Department of Education does not take the initiative in 
in-service training. At the elementary level, this is left to local superinten- 
dents and teacher groups. In the larger centres, especially, several courses 
have been organized on this basis. 

There is some difficulty being experienced at present in organizing in-service 
training for teachers of grades 7 and 8. This problem is being studied in 
Regina at the present moment. 

At the secondary level, the Saskatchewan Teachers' Federation Mathematics 
Society has been very much involved for several years. It has sponsored one 
and two day workshops, and has arranged for ten week series of lectures to be 
given by university personnel. The chief superintendent of the Department of 
Education has cooperated in organizing these projects. 



University Entrance Standard s 

The point was raised that mathematics 



programs are remarkably similar up to 
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the end of junior high school, then show great divergence. It was asked 
whether it was possible to imagine a university entrance mathematics program 
which would be valid across Canada. 

Dr. Du Image stressed the distinction between school leaving standards and 
university admission standards. School leaving standard was reached by passing, 
in the school, on a combination of term work and whatever examinations the 
school might set. The three Manitoba universities, he thought, were moving 
towards a more open policy, with readier acceptance of school leaving standard 
in approved courses; but there was debate as to which mathematics courses 

should be approved for this purpose, and some external exam would still be 
needed. 

It was observed that the Canadian Mathematics Congress had been working, and 
continued to work, towards the definition of some minimum basic requirements. 

It was hoped that these, while sound enough for general adoption, would leave 
room for provinces to add their own extra features to avoid an unneccesary 
and undesirable uniformity. 

It was pointed out that, even within one province, the trend to more open, 
more varied entrance requirements was creating problems. In effect, these 
allowed the student a degree of specialization which made it difficult for him 
to change his direction and the emphasis of his studies after entry into 
university. This was a problem that would have to be solved within the 
universities by the development of some means of re-orientation and transfer. 

It was suggested that part of the difficulty arose from an excessive concentrat- 
ion on content. There would be no problem in student mobility if a completely 
rigid uniformity were imposed, but this was obviously undesirable. The ideal 
alternative was the creation of a genuinely free and ungraded learning situation ~ 
the recognition that what counted was not so much the mastery of a particular 
body of knowledge as the mastery of a mode of inquiry. Reform must lead to the 
change of the process, and above all to the transformation of teacher behaviour. 
The first revolution was in content; the second must be in methodology, so that 

mathematics became a process of exploration and discovery which was fun for the 
student. 

In the meantime, there was some evidence that the more able students tended to 

benefit from variety, rather than suffering adverse effects from transfer from 
one system to another. 

For the purposes of objective evaluation, which was an administrative necessity, 
the approach being pursued by SACU was that of seeking a set of common measures 
by which the quality of out-put of various systems could be assessed, rather than 
identification of the specific content of the courses completed. 
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Introduction: Mr. G.A. Kaye, 

Associate Superintendent of Curriculum, 
Ontario Department of Education. 



There has been a significant evolution in the operation, of the curriculum 
section of the Ontario department in the last two or three years. This reflects 
the evolving philosophy that is apparent now in Ontario. 

If we go back to the thirties, we find that the entire curriculum development 
operation in Ontario was the responsibility of two men (and also that the names 
of the two men were Wateon and Holmes!). In those days it wa.s a matter of two men 
telling every teacher in every school in the province exactly what they should 
teach on the 13th of November, and it took only two people to tell the whole' 
province what to do. Now our staff consists of approximately forty assistant 
superintendents of curriculum, and it is taking all 40 of us and more to try and 
help all the teachers of the province to make up their own mind about what they 
should do. 

Involved in this is a definition of curriculum which has been appearing in the 
literature I think more frequently in the last ten to fifteen years. It is 
something entirely different from the courses of study. This is my definition; and 
it is typical, I think, of the type of definition that is accepted by the staff of 
the Curriculum Section of the Ontario Department of Education. The curriculum is 
the totality of the experiences a child has in the environment of the school. 

There are some very interesting implications in this definition. First of all 
there are no longer any "extra-curricular" activities in the school. Football 
games are part of the experience and school dances are part of the experience. 
Breaking the window at recess is part of the experience. 
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All this is "curricular" when we accept this broad type of definition of 
curriculum. The writing and preparation of courses of study is a very small 
part, as we see it, of our operation. 

Two of the main aims of the curriculum section are to provide what we are 
ca ^-^ n S horizontal and vertical integration of our school system. We cannot 
stand tne chasm that has been between grade 8 and grade '9 in Ontario anv longer. 
To produce an educational system from kindergarten to grade 13 is one of our 
main aims. 

We are concerned also about the horizontal separation - the artificial barriers 
that stand between the various disciplines ** and there has been a recent 
development in our section to take more positive steps towards providing hori- 
zontal integration. The section has been reorganized and the staff divided into 
four main groupings. The first grouping is generally called the humanities, the 
second the social sciences, and the third, general and applied science. The 
fourth has had a variety of names. It is sometimes referred to as aesthetics, 
or electives. We are using the word "general". We are attempting through this 
to provide more communication between the disciplines. 

We feel very sincerely that the Department of Education has to move away from a 
directive role. We have to move out of the course of study business and adopt a 
leadership resource role. We want now as little as possible to be in a position 
where we tell people what to do. We want to be able to encourage them to 
initiate and experiment, and to show them that the resources of the Department 
are at their disposal. This is a real move in Ontario right now. We are calling 
it the decentralization of curriculum responsibility. It was tried once before, 
but it happened so suddenly (in 1951) that it didn't really catch on. I 
remember that as a young teacher, I was at a first committee meeting in September 
1951: and I am still waiting for the second meeting to be called. 

We hope that we are going on a little more intelligently this time in a slow 
relaxation of central control and a slow decentralization of curriculum 
responsibility. 



This implies an acceptance of belief in a teacher in the classroom. As long as 
we put fences around teachers and say "Thou shalt not, thou shalt not" the 
teacher is not going to accept responsibility for curriculum development. And I 
maintain that there is no one but the teacher in the classroom who knows what the 
kids in that classroom should be doing, or knows how to help them best. And so 
as long as we insist on hedging the teacher with rules and regulations and courses 
of study and everything else, we are not going to progress in education. 

It is going to take us a long time to establish this. We have to accept the teachers 
that are presently in the classroom; and some of them today, because they are 
products of the system that we have all come through, are not willing to accept 
this responsibility, so it has to be a slow relaxation of this control and a slow 
turnover of this responsibility. 
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We have somewhere in the vicinity of 35 to 40 curriculum committees of various 
types operating now. We do not have standing committees in Ontario. Each 
committee that is appointed has a specific objective - it may be the revision 
of an existing course of study, or it may be the preparation of a teaching 
guide. Or it may be what we call an advisory committee which is meeting to 
recommend solutions to a particular problem. The lifetime of these committees 
might vary from one meeting to two or three years. Each of them has a time 
objective associated with it. 

There is a slight difference I think in the constitution of these committees. 

Any committee which is working directly with a present course of study or a 
curriculum guide will have a majority of classroom teachers among its members. 

In those committees which are working on courses in the university-bound stream, 
particularly the senior levels, there will be representation of the universities 
and the colleges of education. If we. are dealing with our non-university bound 
people, there will be representation from the Institutes of Technology or 
Colleges of Applied Arts and Technology. In certain situations, we have repre- 
sentatives from business and industry. These committees come and go quite 
rapidly, and some of them do take a considerable time to do the job. You will 
have two or three of these committees described to you in a little detail by 
Mr. G.A. Scroggie and Mr. G.C. Bonham. 

We have at the moment a multiple listing of textbooks in Ontario. We have an 
odd rule which causes some publishers trouble. We cannot in Ontario list 
books which are not by Canadian authors, Canadian produced. So you won’t find 
American textbooks in use in the Province of Ontario. You may say that is 
simple, because Ontario has a. market large enough to do this. And so we have. 
But we feel that this has been a good thing for teachers in all of Canada 
because it is providing authorship opportunities which would not exist if we did 
not have this rule in Ontario. The skills of Canadian authors have been devel- 
oped because Canadian publishers know that they have a fairly good chance of 
sales in the Ontario market, and it is a considerable market. 



But I want to see us get rid of this whole concept of textbooks. I don’t think 
there is anything more limiting to the development of a curriculum than a single 
textbook concept. We are working right now towards an elimination of the text- 
book. We are encouraging publishers to publish booklets to segment the material 
for courses of study in a small handy type of pamphlet or booklet. But I think 
we muse relegate the textbook to what I claim is its proper place as one - and 
22±1 one - of a wide variety of aids to the teacher to develop a programme in 
his or her classroom. And for too long it has been the aid. For too long it has 
meant that we as teachers have not really accepted our responsibility. 



We have a long way to go in this type of thinking in education, but I believe 
that it is a type of thing that must catch on if we are going to make progress 
and develop the type of education system we must. 
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As many of you know, we have just recently eliminated the last of the provin- 
cially set of examinations :'n Ontario. We now no longer have departmental 
examinations. This again i another necessary step if we are going to trust 
the judgement of teachers in the classroom. If we say to them "you are wide 
open to do as you wish - but at the end of grade 12 or 13 you have to have 
the kids ready for that examination", this controls the teaching and the 
curriculum right down through the grades. I am not suggesting that evalua- 
tion of student progress disappears. Not at all. I am not suggesting that 
examinations should disappear. But I think it should be the responsibility 
of the teacher to examine, to test, to evaluate what has gone on in that 
•classroom for that student. I think that the student himself should have a 
greater part in the evaluation. I think that our evaluation procedures in 
education should be helping to instill self-evaluation in the pupil, rather 
than being something completely external to him which he tries to con and 
does so quite successfully, I maintain that all that our examinations have done 
and, do at it he moment is to find out if a student has learned how to con an 
examination; and his mark proves only one thing - that he has written an., 
examination... 

Now, a lot has been said about in-service training. I am going to make only 
a brief comment. Our department does accept some responsibility for assist- 
ance with in-service programs. I like to think of in-service training in 
two parts which I will call up-dating and up-grading. In the up-grading 
aspect, I include anything which would cause a change in certification of a 
teacher. Additional university courses, what have you, I believe this to 
be the responsibility of the universities and colleges of education and 
teachers' colleges. The up-dating aspect of it is the responsibility of the 
teacher, and our acceptance here is a matter of providing some financing, 
providing resource for those areas or municipalities which indicate a desire 
to have that assistance. 
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Elementary Mathematics (K-6) : Mr. J.R. McLean, 

Assistant Superintendent of Curriculum, 
Department of Education of Ontario. 



I feel that most systems are much like dynosaurs. it takes a long time for a 
message from the brain to get the whole organism moving. I think this is true 
even in Ontario, where the elementary schools are responding at some speed to 
the message which has been transmitted with increasing urgency for more than 
fifty years. It is a simple message: that schools should be organized not for 
teachers to teach (which as you know grows into a solemn mechanical stage which we 
call administration) but for children to learn; and it has been voiced by the 
great leaders in western life over three thousand years. 

I think that messages of this kind have been incorporated into curricula all over 
Ontario for at least the past thirty years, but for some reason or other, they 
have not been implemented with any particular success. If classrooms are to be 
learning centres rather than teaching centres, then provision must be made for 
learning, or doing, or more briefly, experiencing; and we have had several comments 
on this aspect already here during this conference. 

In my opinion, this involves two rather substantial changes -- a .much more .flexible 
program, and a new role for the teacher. 

In practice, the two cannot be separated. While groups of teachers and others 
can design a course of study, only the individual classroom teacher can make it 
work. Mr. Kaye referred to "a pile of courses of study". I would make one 
exception. You have a pile of courses of study and you have a curriculum guide. 

The curriculum guide of course is for kindergarten to grade 6 at this stage. It is 
significant, I think, that this program for the first time, has begun with children 
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ths young children - and it will develop towards the adult, rather than 
having the adult determine the program for the young children. Flexibility 
of program, I think, is provided for in this interim revision of mathematics; 
and the word interim really refers to the fact that because of the present 
situation in Ontario, where we have a committee studying the aims and objec- 
tives of education, we felt it would be presumptuous to come out with a final 
program while they were still studying and deliberating about new curricula, 

I feel that much of the impetus to this development has been given by teachers 
themselves, because of their discontent with the previous course of study. 

It has existed relatively unchanged for over 30 years, and while the philos- 
ophy of the 1937 course of program of study was excellent (and we have taken 
quotations from it and included them in our new program), the designers didn't 
have much faith in teachers. The first 30 pages of this course were full of 
beautiful philosophy, but at the back they listed "Arithmetic", and "Grade 1, 
October, November, December" and so on. These were "suggestions" mind you: 
but ^suggestions" have a way of becoming regulations. 



We have attempted to avoid this kind of thing - but I am not going to analyse 
in any detail the thinking or the preparation of this guide, since you have 
it and can read it for yourselves. 

I would point out that this new program is for optional implementation. Any 
school system within the province has the choice of making use of it or 
sta y in S with the old. It is in this way that we are operating -- .on a broken 
front. If communities want help in adopting or making provision for this 
program, then the resources of the department are available to them. 

Basically, the program is simply a broad framework within which teachers 
working alone or in groups, may develop a suitable program for children from 
age 5 to 11 or 12. We simply say "Here you have them at the age of 5: at" the 
end of the seventh year at school (which would be equivalent to grade 6) you 
should be somewhere in this vicinity. 

This acknowledges the unique responsibility of the individual teacher in 
identifying and meeting the needs of each of his pupils. For example, it 
states in this guide that no specific assignments of topics to grade levels 
is desirable. Now I think many traditionalists would recoil with horror from 
a statement like that. Mathematics has always been treated as a very orderly 
and sequential subject: but I think that recent experience has indicated that 

this is not as true as we tend to believe. 



Mathematics should develop its concepts and its applications from real situations. 
No longer can our energies be directed to fitting each child into a stereotype 
curriculum with the omnipresent examination and threat of failure serving as 
the goad to more intensive efforts. The program must be tailored to the individ- 
ualj and that natural instinct., curiosity must be carefully nurtured to a deep 
and abiding love of learning. 



65 



The new approach we are attempting is a licence for every teacher to perform 
as a professional and this means greater freedom and greater responsibility. 

Certainly, when you are guided or controlled by slavish adherence to a text, or 
by a detailed prescriptive course of study, then you are really letting someone 
else do your teaching for you. And if we are truly going to deserve the label 
of professional, then we must feel, confident that we can take and adapt material 
to meet the needs of each and every child in the class. And of course, if we 
are really going to provide for individual differences and continuous progress, 
then we must inspire in teachers the confidence in their own ability to adapt 
and revise and develop programs that are more significant for the pupils in 
their class. I think that the new role of the teacher is not authoritative 
but inspirational. 

With this sort of new approach to courses, to programs, the attempt to give the 
teacher more freedom, there is often a reaction away from it. Teachers are not 
accustomed to so much responsibility. They have traditionally worked in the 
context of set time-tables designed according to someone else's ideas. 

I recall teachers telling me that they could only take ten minutes of a 
particular subject in the morning and ten in the afternoon, because the children 
got tired quickly and learning was not effective, So their daily program was 
separated into boxes 30 minutes long or 20 minutes long or even 10 minutes long. 

But children in their daily experiences don't stop and say "now I am talking, 
now I am walking, now I am doing this, doing that"; and the time-table is no 
better prepared, better qualified to make the best use of every minute. that 
the child is in school than the teacher herself is. This means, for instance 
that instead of having recess at 10:30 in the morning you may have a recess when 
you feel the children may need it. 

However, as I said, if we are really going to provide a sound educational 
experience for the children then we must not transfer to the teacher, the 
anxiety we are trying to remove from the kids. 

But certainly, the atmosphere in any classroom is due to the personality of the 
teacher. And when traditional patterns of organization and performance are being 
altered, teachers are really concerned about their own ability to perform their 
new role. I think they must be convinced of the value of the change to the pupil, 
but they also need to be assured of the full support of the principals, supervisors, 
trustees, parents and others. 

Now in terms rf the implementation, the department has provided opportunities for 
teachers to up-date themselves in the fourteen or so months since this program 
has been introduced. Over 4500 have voluntarily enrolled in summer or winter 
courses in elementary mathematics, and hundreds more have participated in other 
programs provided by the Ontario Institute for Studies in Education, the Ontario 
Mathematics Commission, the teachers' federations and others. Educational 
television has been of some help in getting teachers to start up-grading this new 
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environment of learning. Generally, the anxiety that has been generated in 
the teachers has perhaps triggered a positive response, in that they are 
anxious to equip themselves to develop this kind of program and atmosphere 
in the classroom. 

And it is no good just telling teachers what to do and how to do it. I 
think perhaps our .nost successful in-service activity has been directed 
this past four months by Miss Edith Figgs, one of Her Majesty's Inspectors 
from Great Britain, and I think one of the r .ost outstanding authorities in 
the world in assisting teachers to develop techniques that encourage 
learning. The structure of these workshops is I believe unique on this 
side of the Atlantic. Teachers, supervisors, principals, program consul- 
tants representing kindergarten to grade 13 work together for a period of 
six full days, six full school days. 

Apparently, the boards of education are becoming more receptive to the idea 
that rapid changes are demanding to much of their teachers for them to up- 
date themselves on Saturdays* in the evenings and in summer courses. Of more 
than 100 boards of education that I have approached, 97 accepted the respon- 
sibility of providing supply teachers for the,. people that are taken from the 
classroom. 

In these workshops, we try to bring togethei 80 to 100 people, divided up 
into groups, and they really learn by doing. They are put in a position 
that we hope they will create for the students in the classrooms. Imagine 
a large auditorium or gymnasium with 10, 11 or 12 tables with 8 or 10 people 
to each one. At every table there would be a representative from the primary 
division, which is grade 4-6, the intermediate and the senior division. Along 
with them are principals, program consultants and advisers in one stage or 
another . 

In the first round, the first three days, we divide the program into day 
sessions with a six weeks interval in between, in which we visit the class- 
rooms of some of tbs teachers who were at the workshop. 

The first round is largely on presentation of methods. The second round is 
an attempt to reinforce and extend the mathematical background of the 
participants. For a change we have had people from south of the border 
looking to Canada for some assistance in programs of this kind. We had 
visitors from many of the states and we have had many requests to carry 
this program out south of the line. 

I am going to say now briefly what we anticipate. This is the stage we are 
now entering. It would certainly be incorrect to suggest to you that if you 
visited any classroom in Ontario you would find children actively experienc- 
ing mathematics. There are areas that are moving ahead rapidly, and we are 
providing them with every assistance that we can. There are other areas that 
are not moving at all, and we don't go in and say "you must do this", but we 
wait for them to ask for assistance. As a result the broken front is becoming 
perhaps a little more exaggerated each week. 
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But nevertheless, even the areas that are quite content with maintaining the 
status quo are at least beginning to indicate some interest by sending 
representatives to workshops and summer courses. 

We did keep the interim provision courses in separate booklets, but I think 
that as you read through the program we are suggesting, you will find that 
gradually the subject boundaries become blurred or blend. As a matter of 
, fact, the workshop experience that we have just been engaged in could just 
as easily t>e labelled science as mathematics. And I would anticipate that 
eventually, at least in the kindergarten to 6 area (and I might emphasize 
that we do have a program for kindergarten) .a child centered program: 
will emerge in which the subject boundaries will blend or tend to disappear 
altogether. I would anticipate that before long we shall have groupings 
such as "communication” which might include mathematics, science and lan- 
guage, "social sciences", and so on. But there would be large blocks of 
time within which a teacher would be free to create this stimulating environ- 
ment that enables the child to think for himself. 



Very frequently, when we introduce new ideas, we subject them to some very 
critical analysis, but I suggest that we do not as & rule subject the 
traditional ideas or existing programs to the same kind of analysis. If 
we did, we might be more inclined to throw out some of the old as well as 
discard some ideas we might have for new approaches. 

Of course, in evaluating any of these programs it becomes very difficult 
to .decide what your objectives are. And once you have decided on your 
objectives, how do you measure them? We have heard reference to the lack 
or loss of computational skills (although I feel that this is not always 
the fault of the program as much as the slant the teacher has given it. 

Very often new topics, because they generate interest on the part of the 
students, are over emphasized,.). But perhaps our assessment of the skills 
of the youngsters has not been really accurate. I think of a group of 10 
year olds where the teacher had just completed a very carefully developed 
program of her lesson on area. They could answer all the questions in the 
textbook, and she seemed quite delighted. They had a nice display of maple 
leaves on the side' wall. I picked up a maple leaf and I asked a little boy 
if he could tell me the area of this leaf. One little boy raised his hand 
and said "Sir, it has no area - it doesn’t have any length or width". 

Perhaps the new atmosphere , is ref lected..in .another. :lit tie .story. :A .group of 8 
year olds and 9 year olds had experienced this approach for a while. The 
regular teacher had to be away for some time at a conference, and a supply 
teacher was assigned to the class. After two days she came to the office of 
the principal and said "these kids can't add or subtract". The principal was 
quite concerned about the tales that the supply teachers bring from school to 
school. He said "How do you know?" She said "I tested them". "What was the 
test. "Well, .here it is: in the textbook there are 27 addition ■; ; 
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questions on this page, and 27 subtraction questions; on this page. I gave 
them enough time and they didn't finish." The principal investigated in 

aS u r0 °u # He selected one of the more reliable students, and said 
Bill, what happened to you -.you only ‘.did seven* addition questions?" The 
boy looked at him and said "Sir, X did the first seven additions. How many 
must I do to show her I can add?" 

emnh tr “ S !? iS fn 0n th ? message referre * to earlier has been given considerable 
emphasis by these developments in Ontario. The schools are responding in a 
positive way, and I feel the future is bright. 




ONTARIO 



Secondary Mathematics (7-13) : Mr. 6. A. Scroggie, 

Assistant Superintendent of Curriculum, 
Department of Education of Ontario. 



Mr. Kaye, in his introductory remarks, has described the procedure by which 
Curricula, or more precisely courses of study, have come into being in Ontario, 
i.e. the formation of curriculum committees to develop courses of study, and 
the subsequent development of textbooks, thanks to the fine cooperation of the 
publishing companies in Ontario. In my presentation, I shall deal specifically 
with the philosophy and the content of the courses which are now in use in 
Grades 7-13, and with the revisions which are expected in the near future. 

I snail attempt to describe the philosophy which has pervaded, and is pervading, 
curriculum change in Ontario. Certainly part of this philosophy revolves about 
the desire to introduce into our courses some of the significant mathematical 
ideas which have crystallized in the last century or two; such as, an 
understanding of structure in number systems, and of the use of the vocabulary 
and^unifying concepts of sets, in a natural way, to improve the precision in the 
statement of mathematical principles. More details of the actual content and 
the intent of our courses can be obtained from the courses of study which have 
been distributed to you earlier. Perhaps more significant in the evolving 
philosophy, however, is our desire to effect an improved understanding of the 
basic concepts of mathematics, coupled with an avoidance of certain routine 
procedures, which were common in the past, had very little logical meaning to 
the student - but which were used repeatedly by the student in situations about 
which he had little understanding. The emphasis is now on an understanding of 
a smaller core of basic principles, and the application, of these principles to a 
wider range of applications. 
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The revised courses essentially endorse the integrated, or spiral, .develop- 
ment of topics, in which mathematical concepts are first introduced by an 
"experience approach" in the early grades, ideally through practical or 
concrete situations. 

The initial goal is to form a foundation for an increasing study in depth 
in later years. In this way, the same principles are revisited over and 
over again, each time broadening and deepening the students understanding 
of them. To put it another way, we no longer have courses in Ontario in 
which the student studies only algebra for an entire year, or Euclidean 
Geometry, etc. - instead our courses now attempt to draw together many 
aspects of mathematics into one year, and to bind these wherever possible 
tfith the common threads which weave throughout them. 

As of today, there are three levels of courses offered in Ontario: 

the 5-year program, leading toward admission to .university, with approxi- 
mately 45% of the students in this program. 

the 4-year program, which does not prepare students for university - but 

does prepare the student for entrance to C.A.A.T.'s 
(with some restrictions) and many other post-secondary 
institutions. Approximately 35% of our students are in 
this program. 

the 2-year program, or terminal program. 

In each of the five-year and four-year programs, three branches exist: Arts 

and Science; Business and Commerce; and Science, Technology. We are tending 
to move toward eliminating the boundaries between these branches, and between 
the five- and four-year programs; i.e. to introduce more flexibility into the 
individuals right to select courses to meet his particular needs - for example, 
it would seem to me to be more reasonable, if a prospective engineer, now in 
the 5-year Arts and Science program, could choose an option or options now 
offered only in the 5-year Science, Technology, and Trades Branch, and could 
choose, say a course in English now offered at say the four-year level. 

I would now like to discuss briefly the courses in the 5-year program - 
(projectual) . Curriculum change is continual, we are now in the midst of 
the second phase of revisions. 

Let us back track, and examine the evolution of phase 1. In 1963, permission 
was given to the schools by the Department of Education to teach new material 
in Grade 9 - there was no official course published at that time, but at 
least two textbooks were available based on material similar to that in an 
experimental course developed earlier by the Ontario Mathematics Commission. 

The following year permission was given to teach new material, found in 
three Grade 10 texts, using the new approach. In this same year, 1964 new 
courses were simultaneously introduced in Grade 11 (S.12A) and Grade 7 (I.12A) - 
the Grade 11 for compulsory introduction, and the Grade 7 for optional intro- 
duction. 
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Let us examine briefly the content of S.12A, S.12B, S.12C, all developed by 
the Senior Mathematics Committee '(pro jec.tuals on ;the SQreeh) . 

The I.12A course in Grade 7 is the beginning of phase 2 of the revisions, 
and is followed by I.12B, G, D. These courses were developed by the 
Intermediate Mathematics Committee. Note that these courses were intro- 
duced first on an optional basis, and that compulsory introduction was 
delayed by two years. Revision work is now under way in Grades 11 and 12 
leading toward a full implementation of S.12C in Grade 13. 

I have here a summary of the content of these courses, (projectuals) . Work* 
is now under way for a minor rewrite of I.12A and I.12B, based upon opinions 
expressed on these courses in a survey of the teachers of the Province. 

It should be obvious that, when phase 2 is completed, we must once more 
consider the revisions necessary sequential to the implementation of PI, 

JI , and the ungradedness and individual student progress inherent in it. 

Let us now examine revised courses in the 4-year program. There are revised 
courses now published for Grade 9, and Grade 10. The Grade 9 course is *•. 
common to all three branches, whereas the Grade 10 course involves five core 

topics for all branches, supplemented by two optional topics from a list of 
seven. 

The optional topics offer the opportunity for specialization in topics of 
particular interest to the students. The new courses being planned for 
Grades 11 and 12 have a smaller core, with a much wider choice of options, 

and will enable the individual teacher to tailor for his classes a custom 
made garment. 



In the 2-year program, no courses of study are published - the needs of these 
students are varied, and are best met by the local development of individual 
curriculum which wij.1 differ from class to class, and year to year. 

The future at all levels would seem to indicate a growing freedom at the 
local level in the interpretation of the courses of study. This freedom 
to vary and adapt the course to best suit the needs of the students is 
being encouraged by the Department of Education. 




ONTARIO 



Computer Use : Mr. G.C. Bonham, 

Assistant Superintendent of Curriculum, 
Department of Education of Ontario. 



Curriculum has become involved with the electronic computer in two separate 
subject areas as of the present time. A course of study has evolved, in the 
Business and Commerce branch, that introduces the student to data processing 
through a study of manual, electromechanical and finally electronic means. The 
student is also introduced to commercial programming and to systems analysis, 
either of which represents a potential career for him if he chooses to follow up 
these introductory courses with further study. 

The second subject area, which is more pertinent this morning, is mathematics. 
Computer studies in the mathematics and science disciplines have been tagged 
with the name Cumputer Science in order that they may be distinguished from the 
commercially-oriented term. Data Processing. It is Computer Science that I would 
like to discuss with you today. 



In the fall of 1965 a Computer Science Study Committee was formed which consists 
of people competent in the field of Computer Science. Members of this committee 
have been drawn from universities, business and other educational institutions. 

Under their guidance an experimental program in Computer Science was first 
introduced at the Grade 12 level in the fall term of 1966. Fourteen schools across 
the province participated in the experiment and the teachers involved have been most 
cooperative in supplying the kind of feedback necessary to evaluate an experiment 
of this kind. 

Largely because of the experiences of the teachers involved in the experiment last 
year, it was decided to expand the program this year to Grades 11 and 12. In 
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addition, a large expansion in the number of participating schools also occurred -- 
from fourteen to thirty- six. 

The material being used by all the participating schools as a guide in the 
program is called "Algorithms, Computation and Mathematics," prepared by the 
School Mathematics Study Group. The National Science Foundation provided 
substantial funds for the support of the endeavour. 

To give you some idea of the intent of the SMSG, I would like to quote from 
the preface to the student edition: 

"An introduction to computer science is much more than a quick "how to do it" 
on the use of computers. Among other things, it is based on and is an extension 
of the mathematics you now know. Developing an understanding of the relationship 
between mathematics, computers and problem solving is the main objective of this 
book" . 

As visualized by the committee, a course in Computer Science is not to be 
regarded as a course in computer programming. Instead the emphasis should be 
on the study of algorithms. An algorithm must be an unambiguous sequence of 
instructions that carry out a process in a finite number of steps. Herein lies 
the value of a computer. The computer cannot tolerate ambiguities; it cannot be 
told, for example, to "either add or subtract." Instead it must be told. -• "if 
specific, detailed conditions are satisfied, then add; if these specific 
conditions are not met, then subtract." Consequently the computer is an ideal 
device for proving the validity of an algorithm, and of course computer 
programming is necessary to enable the student to communicate with the machine. 

Part of the preface to the SMSG Material that I quoted said that computer science 
is based on and is an extension of the mathematics that the student now knows 
and that the objective of the material was to develop an understanding between 
mathematics, computers and problem solving. At. the last meeting of the study 
committee, several members expressed the opinion that computer* science problems 
should not be only mathematics problems. Instead, the material should be 
expanded to include physics and chemistry problems and perhaps business problems 
such as producing a cash flow report. Queuing problems and simulation studies 
were also suggested as being ideally suited to an algorithmic approach. As a 
result of this discussion the committee is endeavouring to compile as many varied 
problems as possible in order to supplement the SMSG material. These problems will 
be compiled, edited and distributed to all the teachers participating in the 
experiment. 

Unfortunately, it has not been all "peaches and cream” in the implementation of 
the computer science experiment. Teachers have had difficulties with "turn-around" 
time which is the interval from completion of the problem by the student to the 
time when he gets back either his results or his list of errors. Ideally, 
turn-around time should be very small, even instantaneous, but in some cases 
students have had to wait up to three weeks for results. This is highly 
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undesirable since interest and initiative can be quickly killed by such a 
situation. Anyone considering the teaching of computer science should make 
sure that a computing facility of some kind is at his disposal and that the 
facility can provide a turn-around time that is realistic. One day is fine, 
but anything longer than three or four days will certainly discourage and 
frustrate the students. 

To give you an idea of how the program is being received by the students, 

I would like to quote some comments made by the teachers involved. '.in the 
experiment. One teacher reports -- "It was the students' opinion that the 
problem-solving techniques used in the computer course definitely increased 
their problem solving ability in other fields. The course taught them to 
be very precise in formulating the solution to a problem, and to consider 
and check out all possibilities." 

Another says, "The students seemed to enjoy the course, and six (out of nine) 
of them have indicated a desire to study further in this field. They seemed 
to feel the course should be continued, even with the present administrative 
problems". (He was referring to a long turn-around time.) 

"The students were very interested and actually had fun." (It is interesting 
to note the use of the word "actually" --it implies surprise that the student 
can have fun while learning.) 

"The course proved helpful in regular Mathematics classes." 

"Students were highly motivated." (We wonder how much the novelty of the 
computer contributes to the high motivation. It will be interesting to find 
out if the motivation still exists after the novelty wears off. Hopefully 
it will.) 

"Out of the 20 students that completed the course, 19 indicated they would 
gladly take it again and 15 desired further courses in the subject." 

I think these reactions speak for themselves as to the success of the experi- 
mental program. As mentioned before, the experiment is being continued this 
year and we are very interested in receiving further reports from teachers. 

The Computer Science Study Committee will continue to meet during the year 
with their objectives being twofold: 

first, to assist the teachers in any way they can. For example, supplying 
supplementary problems, providing bibliographies, assisting in an inter- 
change of ideas, and so on. 

- second, to arrive at a recommendation for the Superintendent of Curriculum 
as to the advisability of establishing a Computer Science Curriculum 
committee . 

I have personally become extremely interested in the experimental program and I 
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am very optimistic about its outcome. In my opinion, and in the opinion of many 
others, computer education is a necessary part of a student’s education because 
of the high probability of encountering a computer outside of school life. If 
nothing else, he should learn that the computer is not all-powerful, nor is it 
an intelligence. It has no mystic or magical power. It is merely a device or a 
tool for us to use. Granted, a computer is a tool that operates quickly and 
accurately but it cannot function unless directed by man, just as a hammer cannot 
drive a nail by itself. 

A computer is not an electronic ’’brain". It has no "memory", merely devices 
that can be magnetized in a way that represents information. 

A computer has no judgement. It can make no decisions except to choose one of 
two alternatives presented to it. Even the most complicated logic must be broken 
down into yes-no situations or the computer simply cannot handle it. 

A computer has no discrimination. It will add apples to oranges without 
hesitation and do it incredibly fast. The old axiom of GIGO (Garbage- In - Garbage- 
Out) has always held for computers even from the very first machine. The only 
change that has occurred is that the computers of today can process garbage much 
faster than the computers of yesterday. 

Computer Science has shown that it can improve the problem-solving ability of 
the student. But even if it doesn’t and instead only removes some of the awe and 
fear of the computer, then it has, in fact, accomplished a great deal. 




ONTARIO 



Curriculum change -- influences outside the 

Department of Education; 



Mr. A.W. Harris, 

Professor of Mathematics Education, 
Althouse College of Education, 
(University of Western Ontario). 



I want to say a word or two about the history of curriculum change in Ontario 
since 1958, as far as it has been effected by groups outside the department 
of education. 

This presentation should be really given by the President,. .Mr . Lloyd D. Auckland, 
of the Ontario Association of Teachers of Mathematics, as OATM has had a 
significant role in the history of curriculum form in the past in Ontario. 

Mr. Kaye has already mentioned that the Ontario Association of Teachers of 
Mathematics is not affiliated with the Ontario Teachers' Federation. The 
Ontario Association of Mathematics Teachers, in fact, pre-dates the formation 
of the teachers' federation. It goes back to the Ontario Educational 
Association, which held its centennial in 1960. The OAMT itself observed its 
70th anniversary in 1962. I thought you might be interested in one or two 
quotations from a booklet published to mark the former event. 

In 1873, Thomas Kirkland, Science Master at the normal school and later as 
principal, spoke on Euclid as- a textbook. It had been largely abandoned, 
he said, in Europe and the United States but was still retained in England 
and Canada. Subsequent discussion on the topic was more for retention than 
for abandonment. (That was long before the association of teachers of 
mathematics was formed.) 

In 1891 there were preliminary meetings to consider the formation of an 
association of teachers of mathematics. On April 21, 1892 the first meeting 
of the Mathematical and Physics Association of Ontario was held. There were 
37 members. 
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At the meeting of the Association in 1895, Mr. McDougall, Principal of the 
Ottawa Collegiate, noted a certain decline in interest in mathematics, 
including arithmetic, in public schools. "There is a growing tendency" : he 
declared,- to introduce the Yankee idea of getting over difficulties by 
leaving them out." And more of the same. . 

In 1900 we find a study of Euclid. This seems to have been a recurring 
tjing’ . In 19 ° 4, a recommend ed syllabus was sent to the Department of 
Education, in which current thinking was reflected. The first part of the 
syllabus for the lower school would be practical geometry. In the middle 
school students would start with formal deductive geometry, and there was 
the recommendation that analytical geometry be put in the upper school. 

In 1922, at tfce annual meeting, there was a paper on Einstein's theory of 
relativity. In 1925, there was another resolution to the Department of 
Education suggesting changes in the courses of study, in 1931 the President 
of the Association gave a paper on the desirability of having calculus in the 
upper schools. This was followed up by references in the meetings up to 1936. 

In 1946, we come into the modern era. Robert Rouke addressed the meeting on the 
Significance of the Canadian Mathematical Congress for secondary school 
mathematics . In 1953, there is an interesting paper called "A new Canadian's 
impressions of secondary school training in Ontario". In 1958, Professor 
Tucker, a native of Toronto, was at Princeton University and a member of the 
College Entrance Examination Board, and his talk was "Why Sets?' So those 
minutes m a way reflect the growth of mathematical reform in Ontario. 

The OATM now has 700 members. Its annual convention is usually a stimulating 
a air. T e influence of the Association on curriculum innovation has always 
been great. However, its effectiveness has been limited both by the lack of 
funds to carry on any thorough trial of materials and by the lack of diversity 
in he programs. Of course, by listening to the speakers, you will see that 
there has been much improvement in recent years in this regard. 

With regard to the Ontario Teachers' Federation, my experience with influence 
on curriculum reform dates back to the immediate post-war years. I thought then 
that the secondary affiliate, the OSSTF, was mainly concerned with salaries 
and working conditions, and that committees on mathemaHrs 
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OCE have always played a leading role in promoting reforms. 

In 1958, the Association for Curriculum Development was formed. It has annual 
meetings and usually has sessions on mathematics. This body was sponsored 
by the Ontario Teachers’ Federation. 

In 1959, an organization called the Mathematics Commission of the Ontario 
Teachers’ Federation was set up and held a conference at Lakefield, Ontario 
at which I was present. Mainly we studied the recommendations of the college 
entrance examination board. Out of this grew an agreement to write material 
for trial in the grade 9 of 1959-60 (Mr. Scroggie has referred to these trials). 
The following year in order to broaden its base and improve its prospects of 
getting funds, it was decided to call this body the Ontario Mathematics 
Commission. It had a founding meeting in August of I960* and‘set':up a* 
constitution. 

Now the Ontario Mathematics Commission is an independent body of about 70 members 
appointed by sponsoring organizations - universities, colleges of education, 
teachers at all levels appointed by OTF, the department of education and other 
interested bodies like, for example, the Ontario Association of Teachers of 
Mathematics . 



The OMC developed curriculum proposals from grades 9 to 13 and submitted them 
to the Department of Education. It got permission from the department to try 
out the materials in grades 9 to 12. I think these trials helped the 
Department of Education to decide what direction to move in. A significant 
step was the listing of the experimental textbooks in a circular of the 
Department in the fall of 1962 for grade 9, and in 1963 for grade 10, and in 
the spread of their use through the school systems. 



In 1962 when the Department of Education set up its curriculum committees to 
make some of these things official, it was significant that they turned to such 
people as Professor Elliott, a member of the executive at that time and later 
the President of the Math Commission. I can't say too much about Dr. Elliott's 
conti. ioution to curriculum reform in Ontario. It has been simply magnificent. 

it is plain then, that the Ontario Mathematics Commission has had a significant 
influence on the things that were going on. 

It is very significant that the Department and educators and teachers have 
accepted the principle that curriculum innovation is continuous. I feel that the 
Mathematics Commission has had a very strong influence on these changes, although 
I would stress that when a curriculum committee was set up by the Department 
of Education it took an independent line - it did not slavishly adopt everything 
that the Math Commission threw at it. It simply used this as a starting point, 
in many cases, for its discussions. 
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In recent years, particularly when the Mathematics Commission became interested 
in developments for the elementary schools, it looked for new sources of funds 
and set up an interesting relationship. The Ontario Mathematics Commission 
approached an organization called the Ontario Curriculum Institute for working 
agreements to instigate some trials of mathematical, materials . This resulted 
in some fine reports and had influence, I believe, on developments in the setting 
up of departmental curricula. 

The Ontario Curriculum Institute was an independent body that got its funds 
from foundations; but in November 1965 it was absorbed by the newly formed 
Ontario Institute for Studies in Education; a body set up by the Department of 
Education. The Ontario Institute for Studies in Education is a research 
institute with graduate programs in education; but it has a particularly 
interesting office called the Office of Development, under Dr. K.F. Prueter to 
whom you should write if you want copies of materials produced. The Ontario 
Mathematics Commission has been accepted into partnership with the Office of 
Development in connection with the sponsoring of trials of materials and other 
experimentation affecting mathematics. 

An advisory committee of the Institute was set up, with members of the Executive 
of the Math Commission on it, and also a member from the Department of Education. 
The Department’s role in this, as I understand it, is to encourage the Institute 
for Studies in Education to do pilot projects which can then be taken over by 
the Department’s curriculum section for development when the time is appropriate. 

Roughly the way it works now is that the teacher committees on the Ontario 
Mathematics Commission get together and think up ideas for areas to be explored 
through their Advisory Committee with the Institute for Studies in Education. 

They recommend to the Institute that they spend some money in this area, and 
the institute looks to this advisory committee for advice. The result of this 
has been the writing of some very fine reports. I don’t like to single out one 
report, but I think that the report on geometry from K to 13 is especially timely 
and significant. This is a two dollar item you can get from the Institute for 
Studies in Education. 

Essentially, the Ontario Mathematics Commission is a small deliberative body 
that is committed, not to any social goal, but to the stimulation of innovation 
and improvement in the teaching of mathematics. 

It has a grass roots concept because of the representation of practising teachers. 
Tne observation has been made that the Mathematics Commission can afford to be 
wrong about things where perhaps the government can't; and we hope that even if 
we continue to make mistakes we shall help to show others the right direction in 
which to go. 

A word or two now about teacher education as involved in curriculum change. 

There are the two phases of this, of course, pre- service and in-service. Mr. Kaye 
has mentioned the problems of in-service training. It is difficult to talk about 
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pre-service .eacher education in Ontario at the moment because the situation 
is likely to Change very shortly. It would seem to me probable that there will 
e at least partial integration of elementary and secondary school teacher 
raining, with the eventual bringing of the teachers' colleges into the univers- 
ities. There has already been announced the intention of eventually requiring 
a degree for all teaching at all levels. 4 6 



With regard to curriculum change in Ontario, I think it has been very difficult 
for the elementary teachers' colleges to play a leading role in curriculum 
reform They had a very high pupil- teacher ratio for one thing, and over the 
years their budget has been somewhat limited. I don't think their role at the 
start, when these changes began back in the 50's, was a very significant one. 

I elreve there was an important part played by the Ontario College of Education 
in Toronto through experimentation with new ideas at the University of Toronto 
Schools, where they do laboratory teaching of various kinds. 

In the later phases the teachers’ college masters have been playing a very 

strong role in assisting in the implementation of these new ideas for the 
kindergarten to grade 6 stage. 

1 don't propose to take time to tell you what we do in our pre-service training 
at the secondary level: but our secondary school teachers are being made very 
much aware of new methods. 

I believe that the in-service training of teachers is the really critical 
problem, and it is a tremendous problem. Last year the Mathematics Commission 
l a sampling of the K to 6 teachers to determine the extent to which they 
really had been involved in a first hand contact with some kind of in-service 
training that would prepare them for the new program. It was discouraging 
to fma what a small percentage really had had effective in-service training, 
in spite of the fact that everybody that is involved with this is working their 
heads off to achieve it. I'm sure that if you examine the situation in your own 
province honestly and 'frankly you will find that it is much the same. 

In-service training is something like trying to change a flat tire without 
Stepping the car. I don t know how you can solve some of these problems. I 
wonder if CAMT is looking for something to get its teeth into. It might find a 
useful role in trying to convince the departments of education of the need to put 
money into in- service work, and in persuading bodies introducing changes to 
accept some responsibility for in-service training. Secondly, it might try to 
convince the people concerned that much more of it should be done in school time. 
I think we all agree that Saturdays, weekends, and summer should not all be 
pre-empted for self-improvement. 

If the regional in-service training centres are as good as they claim they are 
in Japan and Britain, we might press for regional in-service training centres. 
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IJh ‘ know whether you have read about one aspect of Russian experience 
with in-service training, due to de-stalinization when the Russian biologist 

line 3 fen e f env y onn,eal ; over heredity, writing his theories to fit the party 

biolow f ® vo “ r J “ rln 8 the de-stalinizing process, they ceased teaching 

loiogy in the schools of Russia for one year so that they could re-write all 

wondIr X f°°t S ' Th e S pr ° blem of in-service training is such a fantastic one I 
wonder sometimes if maybe we should do the same thing. 
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